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The United States is doing its part toward achievement of one ultimate goal of the World 
Health Organization — “ the eradication of malaria from the world.”

Thus spoke Dr. Justin  M. Andrews, Deputy Officer in Charge of  t h e  Communicable 
D isease  Center, a t  a meeting in December in Tampa, F la . ,  of the American Association 
of Economic Entomology.

“ The effort now aimed at the e r a d i c a t i o n  of malaria as an endemic d is e a se  in the 
United S tates is the culmination of a long se r ie s  of antimalarial ac tiv it ies  — purposeful 
and fortuitous — which have been carried on in this c o u n t r y  for about 50 y e a r s , ”  Dr. 
Andrews sa id .

But the United S tates, Dr. Andrews pointed out, is not the only area in which malaria 
eradication  programs are being carried on. “ The availability  of DDT and other residual 
in sec t ic id es  since World War II has led to more or le s s  ambitious attempts a t  the regional 
extinction of malaria insec t carr iers ,”  he said .

A leading malariologist, Dr. Andrews is president-elect of the National Malaria Society.
“ Endemic malaria is not yet eradicated from th is  country,”  Dr. Andrews explained. 

“ When it will be is uncertain and may even be a matter of definition -- but it is of tran­
scendent importance to the Federa l,  State, and local agencies supporting the eradication 
program to have available the best considered information on this subject.

Hence, he pointed out, the CDC has asked the National Malaria Society to provide a 
suitab le  gauge by which to measure the accomplishments toward eradication.

The CDC, meanwhile, according to Dr. Andrews, (1) is  trying to make the reporting of 
malaria more accura te ;  (2) is  improving laboratory diagnostic fac i l i t ies  in all the S tates 
by training technicians in the recognition of parasites ;  (3) has “ malaria d e te c t iv e s”  in 
State health departments to investigate deaths and cases  alleged to have been caused by 
malaria; (4) is operating malaria observation and investigational s ta t ions  a t  Helena, Ark.; 
Newton, Ga.; and Manning, S. C.; (5) has undertaken “ a campaign of national and State 
publicity to inform practicing physicians about the eradication program and to emphasize 
the practitioner’s role in it . Doctors are being urged to diagnose and report malaria on a 
more scientif ic  b a s i s .”

State health departments and the Communicable D isease  Center are now at the midpoint 
of an ambitious 5-year program to wipe out malaria a s  a major public health problem in 
the United S ta te s .

T h e  p r i n t i n g  o f  t h i s  p u b l i c a t i o n  h a s  b e e n  a p p r o v e d  b y  t h e  D i r e c t o r  o f  t h e  

B u r e a u  o f  t h e  B u d g e t  J  a n u a r y  1 9 ,  19 5 0 .

Courtesy of the David J. Sencer CDC Museum



Laboratory Diagnosis o f MALARIA
M. M. Brooke, Senior S c ie n t i s t

In the current effort to eradicate malaria from 
the United S tates, epidemiologists and engineers 
are dependent upon laboratory examinations of 
blood films for definite proof of the existence of 
malaria in an area. Among 28,872 blood films 
examined by the parasitology laboratories of the 
Communicable D isease  Center between July 1948 
and June 1949, only four were found positive for 
malarial pa ras i tes .  In view of the scarc ity  of 
pos itives  and the extreme importance of reveal­
ing them, it is appropriate to review some of the 
factors that contribute to the accurate laboratory 
d iagnosis  of malaria.

Whereas the thin blood film is ideal for study­
ing the morphology of malarial pa ras i te s ,  the 
thick film (figure 1 ) is far superior as a diagnos­
tic  tool. The thick-blood-film procedure is e s sen ­
t ia lly  a concentration technique whereby it  is 
poss ib le  to find malarial parasites  which might 
be missed in thin films. In addition to revealing 
more posit ives , the amount of time spent on the 
examination of each specimen can be greatly 
reduced since  there is from 10 to 50 times more 
blood per microscopic field in a thick film than 
in a thin one. Therefore, whereas it  is advisable 
to examine thin films from 15 to 30 minutes, it is 
generally sufficient to examine thick films for 
only 3 to 5 minutes. L ikewise, 100 microscopic 
fie lds are considered an adequate routine exami­
nation of thick films. However, in dealing with 
suspec ted  cases  or epidemiological contacts , it 
is  advisable to study a greater number (at le a s t  
150 fields).

The preparation of sa tisfactory  thick blood 
films is  not difficult, but in many laboratories 
more unsatisfactory blood films are received than 
almost any other type of specimen. See accom­
panying illustration, figure 2 , page 2 , for properly 
prepared and improperly prepared blood films. 
In a southern State laboratory that he recently 
v is i ted , the author was shown a washtub full of

unsatisfactory s l id e s  received during the p as t  
several months. Anyone preparing blood films 
for the diagnosis of malaria should determine if 
the specimens meet the needs of the laboratory.* 

Giemsa’s sta in  is  recognized as  superior to 
Wright’s  for the sta in ing of malarial paras i tes  
(Wilcox, 1942). It g ives more uniform resu lts  and 
can be adapted more e a s i l y  to routine survey 
work. When a number of blood films are s ta ined 
together, precautions should be taken to prevent 
the possib ility  of blood transferring f r o m  one 
slide to another. The parasitology laboratories

F i g u r e  1 .  P r e p a r i n g  t h i c k  b l o o d  f i l m .

of the Communicable D isease  Center have evalu­
ated mass staining procedures for malaria and 
have demonstrated the possib ili ty  of false posi­
tive diagnoses aris ing  from b l o o d  transferred 
from malarious films to otherwise normal films 
(Brooke and Donaldson, 1948). Fortunately, the 
transfer of blood can be virtually eliminated dur­
ing mass sta in ing procedures by the addition of 
a small quantity of a surface-active agent (Triton 
X-30) to the Giemsa solution (Brooke and Donald­
son, in press).  In addition, the resulting  s ta ined 
blood films are more ea s i ly  examined, s ince  they

* T h e  c o r r e c t  t e c h n i q u e  i s  d e m o n s t r a t e d  in a m o v i e ,  “ T h e  P r e p a r a t i o n  a n d  S t a i n ­
i n g  o f  B l o o d  F i l m s , ”  o b t a i n a b l e  f r o m  t h e  F i l m  L i b r a r y  o f  t h e  C o m m u n i c a b l e  
D i s e a s e  C e n t e r .

Courtesy of the David J. Sencer CDC Museum
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F i g u r e  2 .

are freer of contaminating debris.
R egard less  of perfection of laboratory tech­

n iques, a c c u r a c y  of final diagnosis is still  
dependent upon the proficiency of the technician. 
No one should attempt to render a final diagnosis 
who has not had adequate training and experi­
ence . In th is  field it  i s  advisable to r e c e i v e  
personal i n s t r u c t i o n  in organized training 
courses. T h is  is  particularly true in dealing with 
th ick  blood films which may be very confusing 
without proper guidance. On the other hand, if a 
person has ample time, sufficient diligence, and 
reliable i l lustra tions ,  (e.g. Wilcox, 1942), it  is 
poss ib le  to teach oneself  to recognize malarial 
pa ras i te s .  In either event, after the t r a i n i n g  
period the technician should examine numerous 
t e s t  unknowns before und ertaking the examina­
tion of survey or clinical blood films.* The 
grade obtained on the e x a m i n a t i o n  of te s t

unknowns will indicate to the technician his  re la­
tive ability to identify the organisms. In most 
instances  it  requires several months of super­
vised experience b e f o r e  a technician can be 
relied upon to render correct diagnoses.

Unfortunately, a person loses  the ability to 
find and identify malarial paras ites  without con­
tinued practice. Since, a t  the present time, posi­
t ives  are encountered rarely in diagnostic labora­
tories, technic ians  periodically should review 
blood films containing the three common species 
of malaria. Furthermore, arrangements should be 
made by the laboratory director to have known 
positive blood films submitted along with routine 
specimens. Technic ians will welcome the oppor­
tunity of finding these  positives and the director 
will have greater confidence in the usual nega­
tive findings of his laboratory.

During the years of World War II the laboratory

* L o a n  s e t s  o f  t e s t  s l i d e s  s o o n  w i l l  be  a v a i l a b l e  f r om  t h e  L a b o r a t o r y  S e r v i c e s  
o f  t he  C o m m u n i c a b l e  D i s e a s e  C e n t e r .
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diag n o s is  of malaria reached a high level of pro­
fic iency. Numerous military and civilian tech­
nic ians received intensive training in specia l  
courses given by Miss Aimee Wilcox, CDC, and 
other governmental and p r i v a t e  institutions. 
Recently , practically  every major community in 
th is  country has had competent technicians capa­
ble of diagnosing malaria from thick blood films. 
It will be d iff icu lt  to maintain a high level of 
proficiency, but every effort should be made to 
do so. Laboratories in the United States currently 
have the u n i q u e  opportunity of taking part in 
eradicating one of the worst scourges mankind 
has  ever known, but if the program is  to succeed,

laboratories must do everything w i t h i n  their 
power to assure correct d iagnoses.

R e fe re n c e s

B r o o k e ,  M .  M .  a n d  A .  W .  D o n a l d s o n :  1 9 4 8 .  
T r a n s f e r  o f  M a l a r i a l  P a r a s i t e s  B e t w e e n  B l o o d  
F i l m s  D u r i n g  M a s s  S t a i n i n g  P r o c e d u r e s .  P u b ­
l i c  H e a l t h  R e p o r t s  6 3  ( 3 1 ) :  9 9 1 - 1 0 0 4 .

B r o o k e ,  M .  M .  a n d  A .  W .  D o n a l d s o n :  U s e  o f  a  
S u r f a c e  A c t i v e  A g e n t  t o  P r e v e n t  T r a n s f e r  o f  

M a l a r i a l  P a r a s i t e s  b e t w e e n  B l o o d  F i l m s  ( i n  
p r e s s ) .

W i l c o x ,  A . :  1 9 4 3 .  M a n u a l  f o r  t h e  M i c r o s c o p i c a l  
D i a g n o s i s  o f  M a l a r i a  i n  M a n ,  N . I . H .  B u l l .  N o .  
1 8 0 ,  p .  3 9 .

A Review o f Existing Insect Abatem ent
LegislationL e s l i e  D. B e ad le ,  S an ita r ian  (R) and 

N elson  H. R ector,  Senior Sanitary Eng ineer  (R)

While the Communicable D isease  Center and 
the various State health departments have been 
conducting extensive malaria-control programs in 
the Southern S ta tes ,  it  frequently has been indi­
cated that there was a definite need for a means 
whereby the control of mosquitoes and, possibly, 
a lso  f l ies ,  other arthropods, and domestic rodents 
could be provided in afflicted areas .  This  prob­
lem is being met satisfactorily  in several States 
by the creation of abatement d is tr ic ts  which per­
mit local financing of adequate control measures.

Copies of a ll  existing State laws which e s ta b ­
lish the procedure for creating mosquito abatement 
d is t r ic ts  within S tates therefore were secured, re ­
viewed, and analyzed. An attempt has been made 
to enumerate the better features of all existing 
State laws.

A brief summary of certain features of the vari­
ous State laws is presented in table 1. It will be 
noted tha t 20 States have m o s q u i t o  abatement 
laws, and approximately one hundred permanent 
mosquito-control d is tr ic ts  o p e r a t e  under these 
laws in various parts of the country. It a lso  will 
be noted that New Jersey and California were the 
first S ta tes  to promulgate State-wide laws pertain­

ing to mosquito abatement (1906 and 1915) while 
Minnesota and Texas passed  such laws during 
the past year.

D is tr ic t  Unit. The majority of abatement d i s ­
t r ic ts  embrace county-wide areas  throughout the 
State , but there are severa l exceptions: in A la­
bama, the law pertains only to one county; M assa­
chuse tts  limits greenhead-fly control projects  to 
loca lit ies  along the seaco as t ;  the T exas  law con­
cerns only counties bordering the Gulf of Mexico; 
and the Virginia law pertains to  c o u n t i e s  and 
towns in the tidewater sec tion  of the S tate . The 
Minnesota law is  unusual in that abatement d i s ­
t r ic ts  cannot be se t  up on a c o u n t y  b a s is ,  the 
“ governmental unit”  being defined as  “ any city, 
v il lage, borough, or town.”

There is unanimity of opinion among those who 
have had considerable experience with the opera­
tion of insect control d is tr ic ts  that a ll  laws should 
allow any community or county within a State to  
create an abatement d is tric t if there is  a problem 
of sufficient importance. The limiting of aba te ­
ment d is tr ic ts  to m unicipalities is an undesirable 
provision because many of the more troublesome

ourtesy of the David J. Sencer CDC Museum
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F e a t u r e s  o i  S t a t e  Laws P e r t a i n i n g  t o  M osqu ito  A batement and 
Number o f  M osqu ito  D i s t r i c t s  in  E x i s t e n c e  Under Such Laws

TABLE 1

S ta te

Year
Laws
Approved

D i s t r i c t
Unit

Pes t  Em­
powered 
to  Con tro l

Mosquito
Control
Board

Abatement
Plans
Approved by

No. of 
D i s t r i c t s  
in S t a t e  
(1949)

Ala. 1 9 3 9 C o l b e r t
C o u n t y

M a l a r i a
m o s q u i t o e s

N o  s p e c i a l  
b o a r d

C o u n t y  C o u r t  
a n d  C o u n t y  
H e a l t h  D e p t .

1

C a l i f . 1 9 1 5 T e r r i t o r y  
i n  1 o r  
m o r e  c o u n ­
t i e s  w i t h  
p o p .  o f  1 0 0  
o r  m o r e

M o s q u i t o e s , 
f l i e s ,  o t h e r  
i n s e c t s ,  & 
r a t s

A t  l e a s t  
5  m e m b e r s

S t a t e  H e a l t h  
D e p t ,  a p p r o v e s  
i f  S t a t e  a i d  
i s  r e c e i v e d

4 1

Conn. 1 9 1 5 A n y
l o c a l i t y

M o s q u i t o e s S t a t e  B o a r d  
( 5  m e m b e r s )

S t a t e  B o a r d  o f  
M o s q u i t o  C o n t r o l

-

Del. 1 9 3 3 A n y
l o c a l i t y

M o s q u i t o e s N o  s p e c i a l  
b o a r d

S t a t e  H i g h w a y  
D e p t .

-

Fla. 1 9 2 9 A n y
c o u n t y

M o s q u i t o e s C o u n t y  C o m ­
m i s s i o n e r s  
i n  c o u n t i e s  
o v e r  6 5 , 0 0 0 ;  
o r  4  m e m b e r s  
( 3  a p p o i n t e d  

& S t a t e  h e a l t h  
o f f i c e r  i n  
s m a l l e r  c o u n t i e s )

S t a t e  H e a l t h  
D e p t .

1 3

111. 1 9 2 7 T e r r i t o r y  
i n  1 o r  
m o r e  
c o u n t i e s  
w i t h  p o p .
o f  3 0 0  o r  
m o r e

M o s q u i t o e s , 
f l i e s ,  & 
o t h e r  
i n s e c t s

5 m e m b e r s 6

Maine 1 9 3 3 A n y
l o c a l i t y

M o s q u i t o e s N o  s p e c i a l  
b o a r d

S t a t e  D e p t ,  
o f  H e a l t h

-

Mass. 1 9 2 9 G r e e n h e a d  
f l y  c o n t r o l  
l i m i t e d  t o  
l o c a l i t i e s  
a l o n g  s e a -  
c o a s t

M o s q u i t o e s  
& g r e e n h e a d  
f  l i e s

D a t a  n o t  
a v a i l  a b l  e

S t a t e  R e c ­
l a m a t i o n  
B o a r d

3

Minn. 1 9 4 9 A n y  c i t y ,  
t  o w n , o r  
v i l l a g e

M o s q u i t o e s , 
o t h e r  i n ­
s e c t s ,  & 
a r a c h n i d s  
( t i c k s ,  m i t e s ,  

& s p i d e r s )

4  m e m b e r s  
( 3  a p p o i n t e d  

& S t a t e  C o m ­
m i s s i o n e r  
o f  A g r i c . )

S t a t e  D e p t ,  
o f  A g r  i c  . & 
S t a t e  D e p t . 
o f  C o n s e r v a t i o n

0

Miss. 1 9 2 8 O n e  o r  
m o r e
c o u n t i e s

M o s q u i t o e s 4  m e m b e r s  
( 3  a p p o i n t e d  

& S t a t e
h e a l t h  o f f i c e r )

C o u n t y  B o a r d  
o f  S u p e r v i s o r s  
& S t a t e  H e a l t h  
D e p t .

0

N. J . 1 9 0 6 A n y
c o u n t y

M o s q u i t o e s 8  m e m b e r s  
( 6  a p p o i n t e d  
& D i r e c t o r  o f  
S t a t e  E x p .  S t a .  
& S t a t e  D i r .  
o f  H e a l t h )

S t a t e  A g r i c .  
E x p .  S t a .

1 4

(Table 1 continued on nex t  page.)

ourtesy of the David J. Sencer CDC Museum



( T a b l e  1,  c o n t i n u e d  f r o m  page  k . )

S ta t e

Year
Laws
Approved

D i s t r i c t
Unit

Pes t  Em­
powered 
to  Control

Mosquito
Control
Board

Abatement
Plans
Approved by

No. of 
D i s t r i c t s  
in  S t a t e  
(1949)

N. Y. 1 9 1 6 A n y  
c o u n t y  
( n o t  i n ­
c  l u d i n g  
N . Y . C i t y )

M o s q u i t o e s ,  
f l i e s ,  t i c k s ,
& o t h e r  “ h o m i -
n o x i o u s ”
a r t h r o p o d s

6  m e m b e r s  
( 4  a p p o i n t e d  
& c h a i r m a n  o f  
B o a r d  o f  
S u p e r v i s o r s  & 
1 m e m b e r  a p ­
p o i n t e d  b y  
S t a t e  h e a l t h  
o f f i c e r )

C o u n t y  B o a r d  
o f  S u p e r v i s o r s

1

Ohio 1 9 4 5 A n y
c o u n t y  o r  
p o r t i o n  o f

M o s q u i t o e s , 
f l i e s ,  & 
o t h e r  i n s e c t s

D a t a  n o t  
a v a i l  a b l e

S t a t e  D e p t ,  
o f  H e a l t h

1

Oreg. 1 9 3 9 A n y  c o u n t y  
o r  p o r t i o n  
o f  w i t h  
p o p . o f  
1 0 0 , 0 0 0  o r  
m o r e

M o s q u i t o e s 6  m e m b e r s  
( 5  a p p o i n t e d  
& D i r e c t o r  
o f  S t a t e  E x p .  
S t a . )

S t a t e  E x p .  
S t a .

0

Pa. 1 9 3 5 A n y  c o u n t y  
o r  p o r t  i  o n  
o f

M o s q u i t o e s 5  m e m b e r s C o u n t y  C o m m i s s i o n e r s 1

R. I . 1 9 3 4 A n y  c i t y  
o r  t o w n

M o s q u i t o e s N o  s p e c i a l  
b o a r d

S t a t e  D e p t ,  o f  
A g r i c .  & C o n s e r v a t i o n

-

Tex. 1 9 4 9 C o u n t  i e s  
b o r d e r i n g  
G u l f  o f  
M e x i c o

M o s q u i t o e s A d v i s o r y  C o m ­
m i s s i o n  o f  5 
m e m b e r s  m a k e s  
r e c o m m e n d a t i o n s

C o u n t y  C o u r t 1

Utah 1 9 2 3 A n y  c i t y ,  
c  o u n t  y , o r  
p o r t i o n  o f  
w i t h  p o p .  o f  
1 0 0  o r  m o r e

M o s q u i t o e s , 
f l i e s ,  & 
o t h e r  i n s e c t s

A t  l e a s t  5 
m e m b e r s

4

Vt. 1 9 4 7 A n y
l o c a  l i t y

M o s q u i t o e s S t a t e  M o s q u i t o  
C o n t r o l  A d v i s o r y  
C o m m i t t e e  ( 4  
m e m b e r s  )

S t a t e  C o m m i s s i o n e r  
o f  A g r i c .

Va.

-

1 9 2 8 C o u n t i e s ,  
c i t i e s ,  & 
t  o w n s  i n  
t i d e w a t e r  
s e c t i o n  o f  
S t a t e

M o s q u i t o e s 3  m e m b e r s  
( 2  a p p o i n t e d  

& S t a t e  h e a l t h  
o f f i c e r  o r  h i s  
d e p u t y )

S t a t e  H e a l t h  D e p t . 1 2

abatem ent of arachnids (ticks), and in C alifornia 
severa l d is tric ts  are empowered to control ra ts .

It is highly desirable that d is tr ic ts  be granted 
authority to control a ll  spec ies  of insec ts ,  arach­
nids, and rodents which affect public health. This 
provision would permit the smaller d is t r ic ts  to 
maintain a better year-round program since  the 
abatement of certain p es ts ,  such as rodents, could 
be done during the nonmosquito-breeding months. 
Furthermore, in many sec tions of the c o u n t r y

ourtesy of the David J. Sencer CDC Museum

insec t  p es ts  breed in very extensive a reas ,  such 
as s a l t  marshes and flood plains, and frequently 
these  areas lie outside the city limits.

P e s t  Which a D is t r ic t  Is Empowered to Control.  
Most of the laws a u t h o r i z e  the control of all 
spec ies  of mosquitoes; however, Alabama limits 
control to malaria mosquitoes. Seven of the State 
laws permit the d is tr ic ts  to  engage in the control 
of mosquitoes and other in sec ts ,  particularly flies. 
The Minnesota and New York laws provide for the
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annoyance caused by gnats, sand f l ies , s table  
f l ies ,  and house flies  is ju s t  as  great as ,  or even 
greater than, that caused by mosquitoes. In such 
areas  the public demands control of these p es ts .

Mosquito Control Board. The administrative 
body for a d is tr ic t  is frequently designated  as  a 
“ Board of T ru s te e s”  or “ Mosquito Control (Ex­
termination) Commission.”  Most of the laws 
limit the board membership to three, four, five, 
s ix ,  or eight members. In California and Utah the 
board c o n s is ts  of at leas t  five members, but may 
be larger if incorporated municipalities are in­
cluded, since one member is  appointed from each 
city— e.g. the board of trustees  for the Alameda 
County Abatement Distric t in California consis ts  
of nine members. The State health officer is  ex 
officio member of the board in Florida, in M issis­
sippi, and in New Jersey , and is ex officio chair­
man of each commission in Virginia. The Director 
of the A g r i c u l t u r a l  Experiment Station is 

ex officio member of the board in New Jersey  and 
Oregon, while the Commissioner of Agriculture 
se rves  in th is  capacity  in Minnesota.

The F lorida law authorizes the Board of County 
Commissioners to serve as the governing body for 
antimosquito d is tr ic ts  in counties having more 
than 65,000 population.

It is believed that more public in terest in the 
d is t r ic t ’s abatement program would be aroused if 
the governing board consis ted  of more than three 
members. On the other hand a large board tends 
to be unwieldy. It is  our opinion that the board 
should consis t  of five or six  members.

D u tie s  and P o w e rs  of the Board. By the powers 
conferred under various State laws, the distric t 
board may:

1. l a k e  a ll  s teps  n e c e s s a r y  to abate pests  
within the d istric t.
2 . Purchase necessary  supplies, equipment, and 
material needed to control or abate p es ts .
3. When necessary  and proper in furtherance 
of the objectives of the act,  the board may build, 
construct, maintain, and repair: d ikes, levees, 
cu ts ,  canals , or ditches upon any land within 
the district.
4. Enter without hindrance any lands within the 
distr ic t  for the purpose of inspection to asce r­
tain whether pes ts  are breeding thereon.
5. Sell or lease any land, right-of-way, e a se ­

ment, p r o p e r t y ,  or material acquired by the 
district.
6 . Borrow money for operation of the distr ic t  
and repay in the same or the next f isca l  year.
7. Do any and all things necessary  or incident 
to the powers granted and to carry out the ob­
jec tives  specified in the act.
Powers se t  forth under the California and Utah 

ac ts  provide for inspection and performance of 
control work O U T S I D E  the distric t boundaries 
when such territory is  so situated that mosquitoes 
therefrom may migrate into the d is tr ic t .

The power to perform work o u t s i d e  d is tr ic t  
boundaries is  an excellent provision because the 
majority of d is tr ic ts  are concerned with the con­
trol of migratory mosquitoes — sa l t  marsh and 
floodwater species  -- and these  types are noted 
for f l y i n g  long d is tances  from their breeding 
source.

Guiding Agency. Most of the laws provide for 
State coordination or cooperation. In New Je rsey  
the work of the various commissions is supervised 
and directed by the Director of the Agricultural 
Experiment Station. In Florida, Maine, Ohio, and 
Virginia such supervision is u n d e r  t h e  S t a t e  
health  department. In M assachusetts , mosquito 
control projects are under the State Reclamation 
Board (this board of three members includes a rep­
resenta tive  from the State Department of Public 
Health and the State Department of Agriculture). 
In Connecticut, mosquito abatement projects are 
administered by a Board of Mosquito Control, con­
s is t in g  of: the Director of the State Experiment 
Station, the Director of the State Water Commis­
sion, the Superintendent of the State Board of 
F ish e r ie s  and Game, the Commissioner of Health, 
and one person appointed by the governor. In Min­
nesota , R h o d e  I s l a n d ,  and Vermont mosquito 
abatement projects are under the State Department 
of Agriculture. The Delaware law is unique in 
that mosquito control programs are under the su ­
pervision of the State Highway Department. Mos­
quito abatement d is tr ic ts  in Alabama, California, 
Pennsylvania, T exas,  and Utah lack State super­
vision.

It is believed that each mosquito control d is ­
trict should be under State supervision to p ro v id e  
for coordination of work of the various d is tr ic ts ,  
and in many ca se s  State participation gives tech-
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nical advice to d is tr ic ts  which they could not 
otherwise afford.

S ta te  A p p r o p r i a t i o n s .  In Virginia the State 
Board of Health contributes annually to the mos­
quito control commission a sum not more than 25 
percent of the gross amount obtained from tax levy 
and not to exceed $10,000 in any one year. In Del­
aware, Maine, and Rhode Island, the State Leg­
islature makes an annual appropriation for mos­
quito abatement. Any town in the last-named State 
desiring to make use of State funds must match 
such funds. Legislation passed in F lorida in 1949 
provides for State aid to organized mosquito con­
trol d is tr ic ts  and county health units, such funds 
being administered by the State Board of Health. 
D is tr ic ts  and county health units must match the 
State contribution which may not exceed $15,000 
per county per year. During recent years the S t a t e  
Legisla ture  of California has made substan tia l  ap­
propriations to the S t a t e  health department for 
a ss is tan ce  to local abatement d is tr ic ts  and health 
departments in the control of disease-bearing 
mosquitoes (vectors of encephalit is  and malaria).

S u g g es t io n s  for Inclusion  in S ta te  L e g is la t io n .
Provisions which would be desirable for inclusion 
in abatement laws are briefly s u m m a r i z e d  as 
follows:

1. Each d is tr ic t  should be under the technical 
supervision of an officer of a designated State 
agency who would approve plans, methods, and 
cost estim ates .

2 . The d is tric t should have the jurisdiction  to 
control p es ts  other than mosquitoes, such as  
f l ies , f leas ,  t icks, ra ts ,  and other vermin which 
affect the public health.

3 .  I t  s h o u l d  b e  p o s s i b l e  t o  o r g a n i z e  a n y  n u m b e r  

o f  a d j a c e n t  m u n i c i p a l  a n d  c o u n t y  g o v e r n m e n t a l  

u n i t s  i n t o  i n s e c t  a n d  p e s t  c  o  n  t  r  o  1 d i  s t r i c t s  

t h r o u g h o u t  t h e  S t a t e .

4 .  The administrative body (board) for the d is ­
tr ic t  should consis t  of a definite number of mem­
bers -- such as  five or six  -- and the board should 
include at  least  one member from a local health  
department. The State health officer should be 
ex officio member of each board.

5 .  The board should have the power to make 
inspections and to perform control work on terr i­
tory adjacent to the district.

6 . The State should render technica l a s s is ta n c e  
by making p r e l i m i n a r y  surveys, by preparing 
abatement plans, and by determining cost e s t i ­
mates of same.

7. Provision should be made for the enlargement 
by annexation or consolidation, and for d iscon­
tinuance of any insect and pest control d is tr ic t .

It is believed that these provisions would be 
of considerable help to States without enabling 
laws for insect and rodent control when they wish 
to promulgate this type of leg is la tion . Several 
S tates have already requested information from 
the Communicable D isease  Center concerning 
such legislation.

Some H ighlights 
of the 1949 Residual Spray Program

GENERAL

In the spring of 1945, when the residual spray 
ac tiv it ies  were inaugurated on what then was 
designated as  an Extended Malaria Control Pro­
gram, m a n y  problems c o n f r o n t e d  personnel 
engaged in those ac tiv i t ies .  Supplies of insecti-
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cidal chemicals were limited, suitable new com­
mercial type vehic les  were not availab le , and 
spray equipment designed specif ica lly  for re s id ­
ual spraying did not ex is t .  Hard and fas t  polic ies  
or rules were not e s tab lished  to unify or stand­
ardize program-wide operational procedures and



techniques.  Areas applicable for participation 
were jointly agreed upon by the Public Health 
Service and the various S ta tes ,  and a minimum 
DDT application r a t e  was recommended. The 
Atlanta office did es tab lish  fac i l i t ie s  to develop, 
procure, and te s t  new equipment and materials 
and to correlate over-all program requirements. 
Each  succeeding sp ray  season  has seen an in­
crease  in efforts by both headquarters and field 
personnel to accomplish more effective insect 
control a t a reduced cost.  These efforts h a v e  
produced many new and improved fac il i t ies .  Many 
are significant from an over-all program stand­
point, and a large^ number of fac il i t ies  have been 
developed by individual programs or from ideas 
originating in the field. During f isca l  year 1949 
more new or improved materials, equipment, and 
p ro cesse s  were employed than in any previous 
year. A few of these  are presented herein with 
no attempt being made to e v a l u a t e  specific 
effec ts  on the program.

C h e m ic a ls  and To insure procurement of the
E x p er im e n ts  highest quality chemicals poss i­

ble , the Engineering, Administra­
tive, and Technical Development Services partic i­
pated  j o i n t l y  in the preparation of chemical 
spec if ica t ions .  S c h e d u l e s  for collection and 
submission of samples were worked out and pro­
cedures were adopted for testing  chemicals for 
conformance with specif ica tions.

During the season  samples from three ship­
ments of DDT failed to meet some requirements 
of these specif ica tions and were rejected. All 
unused portions o f  these  s h i p m e n t s  w e r e  
replaced . In the field of new in sec t ic id es  and 
formulations, the Technical Development Services 
te s te d  and recommended for use on outside sur­
fa c e s ,  where fly breeding produced a significant 
problem, a formulation containing pine rosin as  a 
sticking agent. The rosin formula was employed 
on five State programs to treat outside premises 
su rfaces  and interiors of barns and other out­
buildings. The effec tiveness  of th is  formulation 
has not been demonstrated fully.

Experimental projects  i n v o l v i n g  the use of 
different chemicals and f o r m u l a t i o n s  were 
approved for operations in severa l States. Une 
such  project conducted in T ennessee  utilized

water-wettable DDT in one section and methoxy- 
chlor in another. On a county-wide respray pro­
jec t  the M ississippi program employed on inside 
surfaces a 2% percent DDT-kerosene solution in 
one area and a 2% percent DDT e m u l s i o n  in 
another. A 2 percent ch lordan-3  percent DDT 
formulation was applied to outside surfaces in 
both areas .  Selected areas  in Arkansas were re­
sprayed with an emulsion containing DDT of low 
se t t ing  point. Other experimental a c t i v i t i e s  
included limited a p p l i c a t i o n  of chlordan and 
m e t h o x y c h l o r  in Arkansas and chlordan in 
Alabama. Preliminary re su lts  of the M ississippi 
project i n d i c a t e  very little residual effect of 
chlordan when applied to outside surfaces. The 
low se tting  point DDT got no better resu lts  with 
respec t  to fly control than DDT purchased under 
applicable specif ica tions.

Time-Motion At no time during the life of the
S tud ies  residual-spray malaria control

program had there been a specia l  
effort to evaluate the amount of time devoted by 
field personnel to the v a r i o u s  items of spray 
o p e r a t i o n s  until the s u m m e r  of 1949. The 
Engineering Services formulated plans for the 
inauguration of a time-motion s t u d y  to be con­
ducted in a representative number of S tates. The 
primary purpose of the study was to provide a 
means by which individual States could direct 
e f f o r t s  towards c o n s e r v a t i o n  of time and 
increased e f f i c i e n c y .  The Malaria Section 
obtained automotive equipment and several types 
of spray equipment, and provided a supervisor to 
direct field ac t iv i t ies .  Studies were conducted 
in four States: Alabama, Arkansas, T ennessee , 
and Texas. Actions of spraying personnel using 
local equipment during a sp ray  day were timed. 
In each State program, spraying personnel were 
given an opportunity to become acquainted with 
both hand and power constant-pressure s p r a y  
equipment provided for that purpose. A final sum­
mary of the time-motion evaluation has not been 
completed to date.

As an aid to the various S tates in the develop­
ment of efficient local insect-control ac t iv i t ies ,  
the equipment used on the time-motion study is 
available for demonstrational ac t iv i t ie s .  The 
insectic ida l equipment includes a standard posi­

Courtesy of the David J. Sencer CDC Museum
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P n e u m a t i c  p o w e r  s p r a y e r .  ( C o u r t e s y  o f  N o r t h  C a r o l i n a  S t a t e  B o a r d  o f  H e a l t h ) .

of long-range planning, began preliminary studies 
and the development of an instrument by which 
effective vector control might be c o n t i n u e d  
through increased local financing. Copies of all 
ex is ting  insect abatement laws, ru les, and regu-

consis ted  of three men, and in two counties, two 
men. In the stric tly  rural a reas, a c c o r d i n g  to 
available data, the cost of combined operations 
was considerably less  than when the two activ i­
t ie s  were conducted separa te ly . However, where

Cou

t ive displacement-type pump power spray unit; 
pneumatic-type power spray unit, supplied with 
air from a modern truck-engine mounted compres­
sor; an exhaust aerosol generator; and various 
types of the l a t e s t  hand-spray e q u i p m e n t .  
Detailed sketches  showing the arrangements of 
equipment have been prepared and will soon be 
available for distribution.

I n s e c t  The establishment and operation
A batem ent of i n s e c t  abatement programs 

within States received increased 
consideration during the year. Activities in the 
F lorida a b a t e m e n t  program were expanded. 
R evised  regulations were prepared in Virginia 
for p r e s e n t a t i o n  to the Legisla ture  to permit 
State-wide coverage. The Texas State Health 
Department was successfu l in securing l o c a l  
abatement legislation covering some sec tions of 
the State.

Anticipating a continued downward trend in 
F edera l funds available for residual spray opera­
tions , the Engineering Services, in the in terest

lations were obtained from Sta tes  where these 
s ta tu tes  are in effect. To date a preliminary draft 
of an insect abatement d is tr ic t  code has been 
prepared. The original draft contains the entire 
code which may be included in State enabling 
legisla tion . A short form will be prepared whereby 
the e ssen t ia ls  only will be i n c l u d e d  in t h e  
enabling l e g i s l a t i o n ,  with the State Health 
Department or other State agency promulgating 
the rules and regulations.

COMBINED MALARIA AND TYPHUS 
OPERATIONS

In an e f f o r t  to reduce operational cost and 
expand field ac tiv it ies ,  the F lorida CDC program 
combined residual-spray  malaria and typhus-dust­
ing control ac tiv it ies  in three rural county pro­
grams. In counties where the typhus problem was 
urban or semiurban and residual spraying was 
s tr ic t ly  rural, only one activ ity  was conducted at 
a time. Where both problems were rural, spraying 
and dusting were conducted simultaneously by 
the same crew personnel. In one county, crews
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the typhus dusting was restric ted  to c i t ie s  and 
s m a l l  t o w n s ,  the reduction in cost was not 
significant.

Spray S i n c e  the b e g i n n i n g  of the
E quipm ent residual spray program, consid­

erable controversy has developed 
on the question of hand equipment versus power 
equipment. Each State has adopted whatever type 
equipment appeared bes t  for that particular area. 
Originally, power equipment consis ted  largely of 
orchard-type positive displacement power units. 
With the quality of hose available a t that time, 
considerable t r o u b l e  was experienced due to 
hoses  breaking inside of houses ,  and this type of 
equipment soon fell into disrepute . During the 
1947 s p r a y  season ,  the T en n essee  p r o g r a m  
developed a pneumatic power spray unit. With 
re liable  hose, sa tis fac to ry  r e s u l t s  have been 
experienced. Other S ta tes  d e v e l o p e d  similar 
equipment which was used on certain portions 
of State programs during the 1948 spray season. 
At the beginning of the 1949 season , the North 
Caro lina  program had developed a standard unit 
(see  illustration) for that State which consisted  
of the truck-engine-driven automatic air com­
pressor ,  an air storage tank, a 70-90 g a l l o n  
e mulsion tank with two se ts  of spray hose, and 
necessa ry  p r e s s u r e  regulators. Th is  type of 
e q u i p m e n t  was provided in a ll  preapproved 
counties  except one. A summary of s e a s o n a l  
ac t iv i t ie s  ind ica tes  an increase of about 25 per­

cent in sprayman output over the 1948 season .
A c'onstant-pressure hand-spray can, developed 

by t h e  Technical Development Services, w a s  
field tes ted  during the season .  The unit consis ts  
two concentric-drawn aluminum tubes welded at 
top and bottom; a constant-pressure regulator; 
and hose and wand assembly. From te s t  resu lts ,  
it appears that the unit is practical,  and negotia­
tions are under way whereby similar units may 
be manufactured commercially.

AUTOMOTIVE MAINTENANCE
One of the largest problems encountered in the 

residual spray program has been that of procure­
ment, operation, and maintenance of automotive 
equipment. Procurement has been a headquarters 
problem, but operation and maintenance h a v e  
been of local importance. Some Sta tes  have relied 
on commercial f a c i l i t i e s  for maintenance and 
repairs , but most of them have s e t  up shop facili­
t i e s  within the program and have succeeded  in 
developing maintenance techniques with varying 
degrees of su c c e ss .  Two States in particular, 
Arkansas and Louisiana, inaugurated preventive 
maintenance practices during the 194 9 season . 
As soon as  the spray season  is over, automotive 
units are brought to the State headquarters shop 
w h e r e  they are completely overhauled and all 
exposed surfaces repainted or coated with a spe ­
cial rubberized paint preparation. The equipment 
is  then stored at a central point.

Results o f the 
R esidual DDT Spray Program  Against 
MALARIA MOSQUITOES, 1945 -1949

F .  E a r le  Lyman, S c ie n t i s t  (R)

The DDT R esidual Spray Program for malaria 
control initiated in 1945 by State departments of 
health  in the southeastern  United S ta tes  in coop­
eration with the Communicable D isease  Center 
of the Public Health Service has completed 5 
years of operational work, during which period

over five million house sprayings have been 
made. In 1949 the number of counties in which 
operations were carried on reached 344, and the 
number of individual houses treated was nearly 
one million.

The reduction of the malaria hazard by the

ncer c u e  Museum
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R esidual Spray Program has been measured during 
the p a s t  5 years in terms of i ts  ability  to maintain 
houses free of A nopheles quadrimaculatus. Con­
trol operations (in th is  country) have been direct­
ed spec if ica lly  aga ins t  those individual malaria 
mosquitoes which enter houses to bite and are 
therefore most likely to transmit malaria. The A. 
quadrimaculatus habit of resting  and lingering 
within houses ,  especia lly  after a blood meal, is 
well known; and it  is th is  characteristic  which 
re su l ts  in control through the inside residual 
spraying of houses. Conclusions as  to the effec­
t iv en ess  of the Residual Spray Program are based 
on data secured from inspections of randomly 
s e lec ted  sprayed and unsprayed houses for the 
presence or absence of A. quadrimaculatus.

A 5-year summary of data is  given in table 1 
covering entomological evaluation of control 
operations on the Residual Spray Program for 13 
southeastern  S tates during the years 1945 through 
1949. The data are based on a total of approxi­
mately sixty-five thousand inspections of sprayed 
and unsprayed houses. It should be noted that in 
1945, the f irst year of the program, only sprayed 
houses were inspected, together with natural re s t­
ing p laces  such a s  barns and privies; and inspec­
tions of unsprayed houses for comparative pur­
poses  were not made until 1946. In 1945 two 
seasona l  applications of DDT were applied at the 
rate of 100 milligrams per square foot. However, 
evaluation data indicated that a single seasonal 
application of 200 milligrams per square foot 
would be about equally effective from the stand- 
po in to f  long-lasting residual and a t  the same time 
would be operationally more economical. Conse­
quently, in subsequent years, 1946 through 1949, 
the 200 milligram application rate has  been recom­
mended and used in nearly a ll  S tates.

It may be observed in table 1 that the average 
percentage of sprayed houses maintained free of 
A . quadrimaculatus for the 5-year period, 1945­
1949, was 98.3 a s  compared to only 83.6 for un­
sprayed houses. Thus, the indicated over-all con­
trol (reduction in h o u se s  infested) was approxi­
mately 90 percent for the 5-year period. The 
gradual decrease in effectiveness of the residual 
during the course of the season  is indicated by 
the average percentage of houses free of A. 
quadrimaculatus for each success ive  month

following the spray application. During the first 
month after spraying 99.1 percent of sprayed 
housee were free from A. quadrimaculatus; during 
the second month only 98.7 percent; in the third 
month 98.1 percent; for the fourth month 97.8 per­
cent; and for the fifth month 96.5 percent. The 
indicated percentages of control, for su ccess iv e  
periods of 0-1, 1-2, 2-3, 3-4, and 4-5 months after 
spraying were 95, 92, 88, 87, and 79 percent, r e s ­
pectively. Thus, it seems apparent that only a 
re la tive ly  gradual decrease  in effective control 
occurs during the first 4 months after app lica­
tion, but thereafter the decline in e ffec tiveness  
is accelerated .

Table 2 presents  a summary of data  on evalua­
tion of the program for the years 1946 through 
1949, showing for each year the ratio of the num­
ber of sprayed and unsprayed houses  in which 
A . quadrimaculatus were found to the total num­
ber of sprayed and unsprayed houses inspected , 
and the indicated percentages of control obtained 
for the several years. The reason for omitting the 
year 1945 has already been given.

A comparison of the percentages of sprayed 
houses maintained free of A . quadrimaculatus for 
the years 1946 through 1949 (table 2) shows that 
there is  a small but s ign if ican t difference from 
year to year in these figures. A more marked 
degree of variation is seen in the comparable per­
centages for unsprayed houses .  Two points appear 
worthy of emphasis here. One is  tha t  the varia­
tion from year to year between the percentages  of 
unsprayed houses free from mosquitoes is be­
lieved to reflect the annual varia tions which 
occur in mosquito abundance from year to year 
in the southeastern S ta tes .  In other words, it  is 
indicated that the mosquito crop in 1947, when 
only 72.0 percent of the unsprayed houses were 
free of A . quadrimaculatus, was considerably 
larger, for example, than in 1949, when th is  per­
centage was 91.4. The other point is  tha t the 
small but significant variation in the percentages 
of sprayed houses which were free from mos­
quitoes indicates the re la tive ly  consis ten t  high 
level of control being achieved by the applica­
tion of residual DDT spray. T hat th is  is true may 
be further i llustra ted  by examining the indicated 
percentages of control achieved in the different 
years; namely, 92.1 percent in 1946; 95.7 percent
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T a b le  1

F ive-Y ear  Summary o f  E ntom ologica l  E v a lu a t io n  of  R e s id u a l  S pray  Program in  13 S o u th e a s te rn  
S t a t e s ,  1945-1949, Based on 64,355  I n s p e c t i o n s  of  S prayed  and U nsprayed H ouses .  R educt ion  
in  M a la r ia  Hazard through R e s id u a l  DDT S p ra y in g  Is  I n d i c a t e d  by Comparison o f  P e rc e n ta g e s  
of  In sp ec ted  Houses Found F ree  of “Anopheles q u ad r im acu la tu s”  in th e  A fternoon .

SPRAYED HOUSES

Months
A fte r
Spraying

Number of  Houses 
I n s p e c te d

Number o f  Houses w ith  
“A. q u a d . ” i n  p.m.

P e r c e n ta g e  of  Houses F re e  
o f  "A. q u a d .” in  p.m.

1945 1946 1947 1948 1949 T o ta l 1945 1946 1947 1948 1949 Tota l 1945 1946 1947 1948 1949

Average
1945-
1949

0 - 1 3 , 9 1 6 6 , 0 1 8 1 , 5 4 6 6 9 9 1 , 0 6 4 1 3 , 2 4 3 4 2 4 9 1 2 2 2 5 1 3 0 9 8 . 9 9 9 . 2 9 9 . 2 9 6 . 9 9 9 . 5 9 9 . 1

1 - 2 4 , 5 5 8 6 , 7 3 9 2 , 6 9 0 1 , 3 5 4 1 , 8 7 1 1 7 , 2 1 2 7 9 6 6 4 0 2 4 15 2 2 4 9 8 . 3 9 9 . 0 9 8 . 5 9 8 . 2 9 9 . 2 9 8 . 7

2 - 3 3 , 5 5 7 5 , 3 2 1 2 , 5 3 8 2 , 0 9 3 2 , 3 0 4 1 5 , 8 1 3 1 5 4 5 0 3 2 3 6 2 8 3 0 0 9 5 . 7 9 9 . 1 9 8 . 7 9 8 . 2 9 8 . 8 9 8 . 1

3 - 4 1 , 3 7 5 2 , 9 7 4 1 , 5 7 8 2 , 1 0 2 1 , 5 3 0 9 , 5 5 9 7 3 3 9 2 0 5 7 22 2 1 1 9 4 . 7 9 8 . 7 9 8 . 7 9 7 . 3 9 8 . 6 9 7 . 8

4 - 5 7 2 3 8 9 9 4 4 2 1 , 2 3 1 4 0 4 3 , 6 9 9 4 2 1 6 5 6 7 2 1 3 2 9 4 . 2 9 8 . 2 9 8 . 9 9 4 . 6 9 9 . 5 9 6 . 5

A l l 1 4 , 1 2 9 2 1 , 9 5 1 8 , 7 9 4 7 , 4 7 9 7 , 1 7 3 5 9 , 5 2 6 3 9 0 2 2 0 1 0 9 2 0 6 7 2 9 9 7 9 7 . 2 9 9 . 0 9 8 . 8 9 7 . 2 9 9 . 0 9 8 . 3

UNSPRAYED HOUSES
/

Number of  Houses 
I n s p e c te d

Number of  Houses w i th  
"A. q u a d .” i n  p .m .

P e r c e n ta g e  o f  Houses F re e  
o f  "A. q u a d . ” in  p.m.

1945 1946 1947 1948 1949 T o ta l 1945 1946 1947 1948 1949 Tota l 1945 1946 1947 1948 1949

Average
1946-
1949

- 1 , 6 3 9 1 , 1 7 0 1 , 0 2 1 9 9 9 4 , 8 2 9 - 2 0 8 3 2 8 1 7 0 8 5 7 9 1 - 8 7 . 3 7 2 . 0 8 3 . 3 9 1 . 4 8 3 . 6
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Summary o f  E n to m o lo g ic a l  E v a l u a t io n  of  R e s id u a l  S p ray  Program, 1946-1949 .

Table 2

SPRAYED
( 1 )  R a t i o  o f :  N o .  H o u s e s  w i t h  

A. quadr imaculatus t o  N o .  
H o u s e s  I n s p e c t e d

1946 1947 1948 1949
Average 
1946-49

1 : 1 0 0 1 : 8 0 1 : 3 6 1 : 1 0 0 1 : 7 5

( 2 )  P e r c e n t a g e  o f  H o u s e s  F r e e  o f  
A. quadr imaculatus

9 9 . 0 9 8 . 8 9 7 . 2 9 9 . 0 9 8 . 7

UNSPRAYED

( 3 )  R a t i o  o f :  N o .  H o u s e s  w i t h  
A. quadrimaculatus  t o  N o .  
H o u s e s  I n s p e c t e d

1 : 8 1 : 4 1 : 6 1 : 1 2 1 : 6

( 4 )  P e r c e n t a g e  o f  H o u s e s  F r e e  o f  
A. quadr imaculatus

8 7 . 3 7 2 . 0 8 3 . 3 9 1 . 4 8 3 . 6

( 5 )  I n d i c a t e d  P e r c e n t a g e  o f  C o n t r o l 9 2 . 1 9 5 . 7 8 3 . 2 8 8 . 4 9 2 . 0

in 1947; 83.2 percent in 1948; and 88.4 percent in 
1949; and by the over-all average for this 4-year 
period of 92.0 percent control. These calculated 
percentages of control take into consideration the 
rela tive difference in mosquito abundance for the 
different years and they seem to demonstrate, 
other factors being equal, that effective control 
m ay be realized irrespective of seasona l  varia­
tions in mosquito abundance.

Another way of showing, possibly a little more 
clearly , the magnitude of variation in annual 
malaria mosquito populations from year to year is 
by comparing the annual ra tios of the number of 
unsprayed houses inspected in which mosquitoes 
were found to the total number of unsprayed 
houses inspected (table 2). These ratios are as 
follows: 1949, 1:12-, 1948, 1:6; 1947, 1:4; and 
1946, 1:8. Thus, in the year 1947, when mos­
quitoes are considered to have been most abun­
dant, they were found in one house of every 4 
inspected  while in the year 1949, when mos­
quitoes were much le ss  numerous, only one house 
out of every 12 inspected harbored mosquitoes. 
Similarly determined ratios for sprayed houses for 
these same years are worthy of note because they 
show by comparison the high degree of control 
rea lized  on the Residual Spray Program. These 
ra tios  are as  follows: 1949, 1:100; 1948, 1:36;

1947, 1:80; and 1946, 1:100. The ratio of 1:36 
for the year 1948 appears to be a radical depar­
ture from the ratios for the other 3 years and is 
of especial interest to us from an evaluation of 
control standpoint. The ca lculated  percentage 
of control realized in 1948 was only 83.2 a s  com­
pared with the average percentage of 92.0 for the
4-year period, 1946-1949, or the average percen­
tage of 93.9 for the 3 years 1949,1947, and 1946. 
This  reduction in effective control during 1948 
quite possib ly  is accounted for by the fact that 
in this year a certain amount of difficulty was ex­
perienced through the use of substandard spray 
formulations in some areas .  T h a t  th is  is a p lausi­
ble explanation is  supported by the fact that i n  

each of the years 1947 and 1949 a much higher 
degree of mosquito control was obtained. It a lso  
is worthy of note that in the former year, 1947, 
mosquito populations were at the h ighest of any 
year during the period being reported.

Assuming that the entomological data pre­
sented  here are a comparable measure of mosquito 
densit ies  from year to year, it  appears that 
annual differences in the percentages  of control 
(table 2) were of s ta t i s t ic a l  significance and that 
control operations were most effective in 1947, 
with 1946 ranking second, 1949 third, and 1948 
in the lowest position.

Courtesy of the David J. Sencer CDC Museum
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Epidem iological Appraisal 
of Malaria Morbidity and Mortality in 

Five Southern States

Griffith E .  Quinby, Surgeon

Most authorities believe that, until recently, 
there generally has  been underreporting rather 
than overreporting of m a l a r i a .  Dr. Justin  M. 
Andrews, Deputy Officer in Charge of the Com­
municable D isease  Center, has been convinced, 
s ince  his e x p e r i e n c e  in Georgia in the late 
1930’s ,  that where reported malaria is  investi­
gated, it tends to disappear.*

In 1946 CDC undertook plans for the eradica­
tion of malaria. Reported malaria was one of the 
important criteria  by which the efficacy of the 
eradication program might be measured. In order 
to  determine the relative accuracy of malaria 
reporting as  an indication of the degree of con­
trol being achieved, a program of the epidemi­
ological appraisal of malaria morbidity and mor­
ta li ty  was initiated. Originally it  was intended 
tha t  confirmed reports would be used to se lec t 
the areas  in which malaria eradication resources 
would be concentrated.

The data  g a t h e r e d  during the appraisal of 
reported malaria were used indirectly to ascer­
ta in  the relative accuracy of CDC’s  entire com­
municable d isease  reporting system. The inves­
tiga tions tended p r i m a r i l y  to discourage the 
spurious reporting of malaria but a lso  confirmed 
some unreported c a se s  and incorporated them 
into the v ita l s ta t i s t ic s  of the States. The inves­
tiga tions stimulated d iagnostic ians to utilize 
th ick  blood films to confirm clinically reported
c a s e s .

C a se s  of malaria are usually reported weekly 
by the diagnosing physician to the local health 
department, which in turn tabulates and forwards 
these  records to the State health department. 
After being recompiled, the to ta ls  are telegraphed

to the Public Health Service in Washington. In 
order to appraise the validity of malaria report­
ing, it  was n e c e s s a r y  to o b t a i n  the basic 
epidemiological data  from the p h y s i c i a n  and 
patient.  Since the legal responsib il i t ies  of the 
reporting system are vested  in the States, this 
appraisal program was administered by the State 
health  departments, utilizing principally Com­
municable D isease Center personnel detailed to 
the States.

Personnel was available for assignment to 
only five of the more malarious S tates. Medical 
or nurse officers of the Public Health Service 
a s s is te d  State epidemiologists in carrying out 
th is  program. In the summer of 1947, a medical 
officer was ass igned  to each of the States of 
Arkansas, Alabama, Georgia, and Mississippi, 
and a nurse each to South Carolina and M issis­
sippi.

During the latter half of 1947, the States inves­
tigated the la rgest groups of reports which char­
ac ter is t ica l ly  stemmed from a small number of 
physicians in a few counties. Fevers  of unde­
termined origin and other ill-defined c l i n i c a l  
en ti t ie s  were found ascribed  to malaria. The 
multi-disease card reporting system which did 
not identify or locate  the pa tien ts  was considered 
responsible for the vas t  majority of s p u r i o u s  
reports. In M ississippi the institution of a system 
giving the d isea se ,  name of patient,  and address 
eliminated the greater part of the s ta t i s t ic s  not 
founded on sound clinical or laboratory criteria.

In both 1947 and 1948, blood surveys were 
carried out in those counties reporting large num­
bers of cases .  No positive smears were found. 
Not only were groups of officially reported c a se s

* Andrews, Justin M. General Considerations in Planning, Malaria Control; Symposium on Human Malaria. 
Publication of Americation Association for the Advancement of Science, Number 15, 1941.

ourtesy of the David J. Sencer CDC Museum



investigated but a lso  rumors suggesting malaria.
In January 1948, the appraisal of individual 

reports was begun in th reeS ta tes  . This  was done 
objectively by utilizing a specia l  appraisal form 
produced with the cooperation of all participating 
States. Where possib le , the reviewer traced the 
report through the county health department to 
the diagnosing physician and ultimately to the 
patient. Attempts were made to obtain the name, 
address , age, sex, and race of the patient. The 
case  was dated both by report and onset. The 
source and date of the original attack were noted 
where known. The reporting physician was inter­
viewed or his records reviewed to determine the 
method of d iagnosis—whether by history, clinical 
impression, or laboratory means. Wherever availa­
ble, the blood smears made by the diagnostician 
were reviewed by the appraiser or referred to the 
State health department or Public Health Service 
malaria laboratories for confirmation. Where the 
physician complained that the public h e a l t h  
laboratories would never report his s l ides  posi­
t ive, he was encouraged to send his positive 
s l ides  to the school of his graduation for use in 
teaching. With the consent of the physician, a 
blood specimen was obtained from the patient.

The quality of the technical standards of the 
laboratory e x a m i n a t i o n  was  a p p r a i s e d  as  
A C C E P T A B L E ,  E R R O N E O U S ,  or U N D E T E R ­

M I N E D .  In a small number of instances, t h e  
patient was re-examined clinically  by the diag­
nostician or with his concurrence. Where a differ­
entia l diagnosis was indicated, the physician 
was encouraged to use the fac ili t ies  of the State 
or other spec ia lized  public health laboratories. 
Thus the appra isa ls  were made by history, clini­
cal examination, and laboratory means.

During 1948 the appraised ca se s  were c la ss i­
fied a s  P O S I T I V E ,  D O U B T F U L  or I M P R O B A ­

B L E .  U n d e r  the P O S I T I V E  c a t e g o r y  were 
included all ca se s  with laboratory confirmation 
by technical standards acceptable to the State 
health department a s  well a s  those presumptively 
positive cases  with consis ten t clinical h istories, 
clin ical findings, and therapeutic r e s p o n s e .  
Under the I M P R O B A B L E  category were included 
cases  which lacked laboratory c o n f i r m a t i o n ,  
which did not present consistent histories and 
clinical f i n d i n g s ,  or which suggested some

871350  0  -  50 - 3

d isease  other than malaria. Under the D O U B T ­

F U L  category were included a l l  c a s e s  t h e  
appraiser could assign to neither the P O S I T I V E  

nor I M P R O B A B L E  categories, usually because 
of incomplete data.

Although the aforedescribed c lassif ica tion  
r e m o v e d  the I M P R O B A B L E  and D O U B T F U L  

reports from too serious epidemiological consid­
eration, the P O S I T I V E  category was too inclu­
s ive. During 1949 this category was separated 
into a P O S I T I V E  category, to include only reports 
confirmed by laboratory standards acceptable to 
the State health department, and into a P R E ­

S U M P T I V E  category, to include those c a s e s  
with clinical d iagnoses  considered valid by the 
appraiser.

The above methods of appraisal were used to 
investigate the individual reported cases  except 
w h e r e  medical re la tions, incomplete data , or 
other factors contraindicated or modified the pro­
cedures. Where these appraisal p r o c e d u r e s  
revealed the need, spec ia l  blood surveys were 
conducted to sample parasitemia in the popula­
tion. In September 1948, the emphasis of apprais­
al was s h i f t e d  in South Carolina from large 
groups of reports to individual ca se s .  Not until 
September 1949 did Arkansas initiate individual 
case appraisals. Prior to that time, they supple­
mented the laboratory fac il i t ies  of the reporting 
physicians, held parasitologic seminars for phy­
s ic ian s  and their technic ians, and p e r f o r m e d  
blood surveys with mobile laboratories to evalu­
ate the larger groups of reports. No p o s i t i v e  
films have been f o u n d  by the Arkansas State 
Hygienic Laboratory among at leas t  2,000 s lides  
during the course of this study.

The results  of the program during the f irst few 
months in the fall of 1947 were hardly demon­
strable except in the counties accounting for the 
majority of c a se s .  In Alabama 754 ca se s  were 
reported from one county and 408 from another. 
These cases  constituted over two-thirds of those 
reported for the entire State. None were confirmed 
by examining the smears taken by the physicians. 
Supplemental blood surveys were n e g a t i v e .  
Therefore, the State decided to withdraw from 
its official reports all c ases  except for an e s t i ­
mated 40 for the f irst county and 20 for the other. 
In Arkansas, 368 c a se s  were reported from a s in­

Courtesy of the David J. Sencer CDC Museum
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gle county. These  could not be confirmed; but as 
a resu lt  of investigation, reports p r a c t i c a l l y  
ceased .

Table  1 shows an analysis  of the 1,042 cases  
which were individually appraised from the 4,815 
c a s e s  reported in these S tates of A l a b a m a ,  
G eorg ia , M ississippi, and South Carolina from 
which individual appra isa l forms were received 
up to October 1, 1949. The appraised c a s e s  
represent 22 percent of those officially reported. 
Of 1,042 c a se s  a p p r a i s e d ,  180 were in the 
P O S I T I V E  category, which for the purposes of 
th is  summary included only diagnoses confirmed 
by blood films examined under laboratory stand­
ards acceptable  to the State health departments; 
225 were P R E S U M P T I V E  and 637 were D O U B T ­

F U L  or I M P R O B A B L E .

TABLE 1

A p p r a i s a l s  o f  R e p o r te d  M a la r ia  
J a n u a r y  1948 t o  S ep tem ber  1949, Inc lus ive

R e p o r te d  M a la r ia
A p p r a i s a l  o f  

d ia g n o s i s

/  / /  /  
/  V  /  \  //  -c /  A t /  > 

/ / /  / / / /

/  /  / *  
/  SL /  ay /

V  / / /  A  
/ f  / /  / 4

Ala. 4 2 9 1 9 6 4 2 1 0 5 3 5 1 4

Ga. 1 5 8 1 5 3 6 5 10 2 9 4 9

M i s s . 1 7 0 1 4 5 5 5 2 4 2 8 3 8

S .  C . 4 , 0 5 8 5 4 8 18 8 6 2 5 6 1 8 8

T o ta l 4 , 8 1 5 1 , 0 4 2 1 8 0 2 2 5 3 4 8 2 8 9

' C o n f i r m e d  b y  l a b o r a t o r i e s  a p p r o v e d  b y  

S t a t e  h e a l t h  d e p a r t m e n t .

The methods used in the a p p r a i s a l  of the 
1,042 reports were: history alone 770, history 
and laboratory 165, and laboratory alone 40.

The paras i tes  from blood films confirmed the 
180 cases  of which 143 were Plasmodium vivax, 
5 were P. malariae, 3 were P. falciparum, and 
sp ec ie s  undetermined in 29. Of those same 180

confirmed ca se s ,  115 were b e l i e v e d  to have 
originated outside the United States, and only 
59 from within th is  country (origin of 6 undeter­
mined).

Under the conditions of diminishing endemicity 
of malaria in this country from 1947 through 1949, 
the epidemiological follow-up of reported cases  
is  believed to have reduced spurious reporting 
more than it  increased the reporting of unde­
tected or unreported m alaria. It is possible that 
physicians have been discouraged from reporting 
their clinical diagnoses of malaria. Nevertheless, 
it is also b e l i e v e d  that the epidemiological 
appraisal program has reduced morbidity reporting 
to a level reflecting more nearly the actual inci­
dence of malaria. Where spurious reporting has 
been reduced, greater emphasis should be given 
to finding nonclinical infections and unreported 
c a se s .

The future emphasis of the malaria appraisal 
program will be concentrated on the more exten­
sive epidemiological investigation in the vicin­
ity of all positive c a se s ,  to determine the circum­
s tances  of transmission, the extent of the res id ­
ual focus of infection, and the reasons for sur­
vival of the infection. Also, where clinically 
suspected  malaria cannot be confirmed, specia l  
laboratory and communicable d isease  consultant 
serv ices  should be rendered to the reporting phy­
s ic ian s  to e s tab lish  the true etiology of t h e  
d is e a se .

CONCLUSIONS
(1) Two years’ epidemiological s t u d i e s  of 

malaria have further supported the concept that 
where reported malaria is investigated, i t  tends 
to disappear.

(2) Most of the ca se s  reported to the S t a t e  
health departments lacked consis ten t clinical 
history or laboratory proof of infection. Few of 
these  could be confirmed by case follow-up.

(3) During 21 months of investigations in 4 
States, only 59 reports were confirmed by labora­
tory standards acceptable  to the State h e a l t h  
departments and were believed to have had their 
origin within the United States. Some of these 
might be sc ien tif ica lly  questioned.

(4) Epidemiological appraisal is essen tia l  
in directing economically the final phases  of the 
malaria eradication program.

Courtesy of the David J. Sencer CDC Museum
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The Natural History of Mosquitoes

by Marston B ates, New York: MacMillan, 1949. 
379 pp. P rice  $5.00.

T h is beautifully  w ritten volume is  an in te rest­
ing and orderly presentation of fac ts  concerning 
the environment and b e h a v i o r  of m osquitoes. 
B ecause of the n ecess ity  of identifying and con­
tro lling  sp ec ie s  which are dangerous vectors of 
d is e a se , a large literature has accum ulated con­
cerning these  and other a sp ec ts  of m o s q u i t o  
lore, including ecology and physiology. Much of 
th is  incidental information is  sequestered  in spe­
c ia lized  sc ien tific  journals rarely seen  by s tu ­
dents of biological theory. Dr. B ates inv ites their 
a tten tion  to th is  rich but re la tively  unexploited 
source of knowledge about mosquito behavior. He 
b e liev es  th is should be esp ec ia lly  valuable to 
those in terested  in specia tion , taxonomy, organic 
d iversity  and evolution, and population dynamics.

T h e  content of the book fa lls  into three main 
ca teg o rie s . Follow ing the introductory sec tion , 
the firs t 11 chapters—alm ost three-fifths of the 
to ta l tex t—deal with the environment and func­
tional r e s p o n s e s  of mosquito adu lts , eggs, 
larvae, and pupae. The next three chapters—one-

six th  of the tex t—are an excellen t d iscu ssio n  of 
the relations of m osquitoes to other organism s, 
esp ec ia lly  in the vectoring of pathogens. The 
third sec tion  p resen ts the sp e c ie s  problem, infor­
mation concerning c la ss ifica tio n  and distribution  
of m osquitoes, techniques in m osquito study, and 
the strategy of mosquito research  a s  the author 
view s it. The appendix includes a system atic  
l is t  of mosquito sp ec ie s , a 45-page bibliography, 
and an index.

Throughout the book, the f a c t u a l  content is 
enlivened and enriched by the author’s  comments, 
in terpretations and conclusions, the fruit of h is 
unhindered reflec tions in the llanos of Columbia.

Wh i l e  avowedly w ritten to catch the eye of 
“ academic b io lo g is t,”  T H E  N A T U R A L  H I S ­

T O R Y  O P  M O S Q U I T O E S  is highly recommended 
to medical and other entom ologists, parasito lo ­
g is ts , m alario log ists, v iro lo g is ts , epidem iolo­
g is ts , and students of tropical m e d i c i n e  and 
hygiene. They are certain  to find p assag es  of 
sp ec ia l in te rest to  them—but the review er’s bet 
is  that they’ll read the entire book with in te rest 
and appreciation.

Justin  M. Andrews,
S c ien tist D irector

Courtesy of the David J. Sencer CDC Museum
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Tim e - Motion Study Items and 
Exposure Tim e 

of Residual Spray Labor to DDT

Porter  A. S tephens,  Sanitary E ng ineer  (R)

During June and July 1949, a limited time­
motion study of spray-crew ac tiv itie s  was con­
ducted in Alabama, A rkansas, T en n essee , and 
T e x a s . Prim arily, the study w as designed to 
record accurately  each of the numerous items of 
work performed by an individual spray-crew mem­
ber during a complete work day. It is  expected 
th a t, by c ritica l an a ly sis  of accum ulated data , a 
m eans of increasing operational efficiency may 
be developed.

T he study in the four S tates included observa­
tion and timing of 2 two-man crews using hand 
spray  cans with hand pumps; 9 two-man crews 
u s i n g  h a n d  c a n s  charged with air from air 
reservo irs  or com pressors; 4 two-man crews using 
constan t p ressure spray cans; 1 two-man crew 
using  power spray equipment; and 3 one-man 
crew s using power spray equipment. T hese crews 
trea ted  a to ta l of 293 houses, at a to ta l expendi­
ture of 16,512 man-minutes. Each item of normal 
work performed during a day was timed, begin­
ning w ith mixing and loading chem icals in the 
morning, through cleaning equipment after return 
to the  base  at night.

T able 1 is a composite summary of the three 
c a t e g o r i e s  indicated , showing the rela tion  
between to ta l time expended, ac tua l spray time, 
and the time spray crews were in contact with 
spray m aterial. It may be noted that crewmen in 
category number 1, which includes only two crew s, 
spent a greater percentage of time spraying than 
those in category number 2, which includes nine 
crew s. Had an equal number of crews been rated 
in each category, the percentages could w ell have 
been reversed since the firs t group co nsisted  of 
w ell trained crews in one State and group number 
2 consisted  of crews from three S t a t e s  w i t h  
variable degrees of training.

B ecause crews were not fam iliar w ith constan t 
pressure spray cans, and because two-man crews 
were an exception in T en n essee , th ese  categories 
were omitted from the summary.

In view of the re la tive ly  high percentage of 
time that spray crevis were exposed to spray 
m aterial, as revealed  by table 1, it appeared that 
sim ilar da ta  for the entire residua l spray program 
would provide valuable information for toxicologi- 
cal s tu d ies  now being conducted. T able 2 was

T a b l e  1

SUMMARY OF TIME-MOTION STUDY ITEMS

C ateg o ry
No.

No.
Houses

T o ta l  Man-Minutes 
Time Expended

T o ta l  M inutes  
Spray Time

P e rc e n t
T o ta l
Time

T o ta l  Time in  
C ontact w ith  
I n s e c t i c i d e

P e rc e n t
T o ta l
Time

1 37 1,887 .8 721.2 38.6 1 ,058 .8 5 6 .1
2 141 8 ,0 0 2 .1 2 ,3 8 1 .0 29.8 3 ,4 7 4 .3 4 3 .4

3 33 1 ,2 4 9 .0 633 .0 51.0 839.0 67.2

C a t e g o r y  1 —  H a n d  s p r a y  c a n s  —  h a n d  p u m p s ,  ( t w o - m a n  c r e w s )

C a t e g o r y  2 — H a n d  s p r a y  c a n s — c h a r g e d  f r o m  a i r  t a n k ,  ( t w o - m a n  c r e w s )  

C a t e g o r y  3  — P o w e r  s p r a y  e q u i p m e n t ,  ( o n e - m a n  c r e w )

rtesy of the David J. Sencer CDC Museum
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PERCENTAGE OF TOTAL TIME RESIDUAL SPRAY PERSONNEL 
ARE EXPOSED TO DDT

Table 2

S t a t e

Time A c tu a l ly  
S p ray ing

Time F i l l i n g  Cans, 
C lea n in g  Equipment, 

Mixing, E tc .

T o t a l  
P o t e n t i a l  

Exposure Time
Hours

Per
Day

P e rce n t
o f

Time

Hours
Per
Day

P e rc e n t
of

Time

Hours
P e r
Day

P e rc e n t
o f

Time

Alabama 3 .04 38 1.50 19 4.56 57
Ar kans as 3 .30 41 1.10 14 4 .40 55
FI or ida 3 .04 38 1.84 23 4 .88 61
G eorg ia 3 .28 41 2 .08 26 5 .36 67
Kentucky 3.00 38 1.50 19 4.56 57
L ou is ian a 2.33 30 1.84 22 4.17 52
M is s i s s ip p i* 6 .98 87 - - 6.98 87
M isso u r i 2 .81 35 2.48 31 5 .28 66
N o r th  C a ro l in a 6.16 77 0 .64 8 6.80 85 (Power)

4 .96 62 1 .84 23 6.80 85 (Hand)
Oklahoma - - - - 3.36 42
South C a ro l in a 2 .80 35 1.60 20 4 .40 55
T ennessee 3.44 43 0.88 11 4.32 54
Texas 3.15 39 0.50 6 3.60 45

Average 43 15 58

‘ Hours and p e rcen tag e  shown foi* M i s s i s s i p p i  in c lu de  t r a v e l  and c o n ta c t  tim e in  a d d i t i o n  t o  a c t u a l  
s p r a y  t im e ,  tim e f o r  f i l l i n g  c an s ,  c le a n in g  equipm ent,  and mix ing . A f u r t h e r  b re ak d o w n  i s  n o t  
a v a i l a b l e .

compiled from da ta  collected  during the time­
motion study in four S ta tes, and from actual or 
estim ated  data  from the other nine residual-spray 
S ta tes .

It should be noted (footnote) that hours of spray 
time for M ississipp i include travel tim e. The 
average travel time for a ll S tates covered by the 
time-motion study w as 27 percent of the to tal 
time. Applying th is  percentage to the M ississipp i 
da ta , ac tua l spray time for that State is  60 per­
cen t. The percentage of time actually  expended in 
spraying varies, according to these data , from 30 
to 77 percent. In th is  case , the high percentage 
of productive time was achieved through the use

of power spray equipment. Other factors a lso  were 
involved. The average spray time for a ll S ta tes 
is  43 percent. The percentage of the time tha t 
crews are shown to be in contact with spray m ate­
ria l varies from 42 percent in one S tate to 85 
percent in another S tate . The average for a ll 
S ta tes, according to these  d a ta , is  58 percent.

From the foregoing, it can be seen  that spray 
crews are in contact with spray m aterial a con­
siderable portion of the day. C onstan t efforts 
should be made to im press upon crew members, 
esp ec ia lly  in the train ing  of new em ployees, the 
n ecess ity  for frequent removal of spray  m aterial 
from hands, face , and other exposed sk in  su rfaces .

Courtesy of the David J. Sencer CDC Museum



A CC O M PLISH M EN TS AND COSTS O F  T H E

R E S ID U A L  S PR A Y  PROGR AM , F .Y .  1 9 4 7 - 1 9 4 9  

by
P o r t e r  A. S te p h e n s ,  S a n i ta ry  E n g in e e r  (R)

F o r  r e a d y  r e f e r e n c e  t h e  a c c o m p a n y i n g  s u m m a r y  o f  

“ B a s e  L i n e  D a t a  o f  R e s i d u a l  S p r a y  P r o g r a m  A c c o m ­

p l i s h m e n t s  a n d  C o s t s ”  h a s  b e e n  p r e p a r e d  f r o m  r e c o r d s  

s u b m i t t e d  t o  t h e  M a l a r i a  C o n t r o l  O f f i c e  o f  t h e  C o m ­

m u n i c a b l e  D i s e a s e  C e n t e r .  S i n c e  f i s c a l  c o n t r o l s  c u r ­

r e n t l y  e m p l o y e d  w e r e  p l a c e d  i n t o  e f f e c t  o n  J u l y  1,  

1 9 4 6 ,  d a t a  p r i o r  t o  t h a t  p e r i o d  a r e  n o t  i n c l u d e d .

T h e  v a r i o u s  r e l a t e d  i t e m s  a r e  p r e s e n t e d  i n  g r o u p s ,

i . e . ,  n u m b e r s  1 a n d  2  r e f e r  t o  o p e r a t i o n a l  a r e a s ;  

n u m b e r s  3 ,  4 ,  a n d  5 ,  t o  t h e  h o u s e s  s p r a y e d ,  a m o u n t  

o f  D D T  u s e d ,  a n d  t h e  a v e r a g e  n u m b e r  o f  p o u n d s  o f  

D D T  p e r  a p p l i c a t i o n .

I t  m a y  b e  n o t e d  t h a t ,  w i t h  t h e  e x c e p t i o n  o f  o n e  S t a t e ,  

t h e  a m o u n t  o f  D D T  u s e d  p e r  a p p l i c a t i o n  h a s  i n c r e a s e d  

a t  a  f a i r l y  u n i f o r m  r a t e .  F o r  f i s c a l  y e a r  1 9 4 9 ,  a n  a p p r e ­

c i a b l e  i n c r e a s e  i n  m a n - h o u r s  p e r  a p p l i c a t i o n  o c c u r r e d  

i n  m o s t  S t a t e s .  T h i s  i n c r e a s e  w a s  d u e  p a r t l y  t o  t h e  

i n c l u s i o n  o f  m a n - h o u r s  f o r  s u p e r v i s o r y  p e r s o n n e l  

r e p o r t e d  o n  p r o g r e s s  r e p o r t s ,  u n d e r  c l a s s i f i c a t i o n  1 0 1 ,  

a s  c h a r g e a b l e  t o  a c t u a l  s p r a y  o p e r a t i o n s .  T h i s  c l a s s i ­

f i c a t i o n  i s  n o t  i n c l u d e d  i n  d a t a  f o r  f i s c a l  y e a r  1 9 4 7 ­

1 9 4 8 .
C o l u m n  9  i n d i c a t e s  m e t h o d  o f  f i n a n c i n g  s p r a y  

o p e r a t i o n s ;  c o l u m n s  1 0  a n d  1 1  s h o w  i n i t i a l  f i s c a l  y e a r  

a l l o c a t i o n s  a n d  f u n d s  a v a i l a b l e  a t  t h e  e n d  o f  t h e  f i s c a l  

y e a r  a f t e r  i n t e r i m  a d j u s t m e n t s .  C o l u m n s  1 2  t h r o u g h  1 5  

r e f l e c t  v a r i a t i o n s  i n  r a t e  o f  e x p e n d i t u r e  t h r o u g h o u t  t h e  

f i s c a l  y e a r .  S u c h  v a r i a t i o n s  c a n  r e a d i l y  b e  e x p e c t e d  

i n  s e a s o n a l  o p e r a t i o n a l  p r o g r a m s .

C o l u m n s  1 6 ,  1 7 ,  a n d  1 8  s h o w  f u n d s  a v a i l a b l e  f o r  

o p e r a t i o n s  f r o m  t h e  v a r i o u s  s o u r c e s ,  w i t h  t h e  t o t a l  

a m o u n t  e x p e n d e d  a s  c o m p i l e d  f r o m  t h e  “ Q u a r t e r l y  

S u m m a r y  o f  L o c a l  C o n t r i b u t i o n  a n d  F e d e r a l  C o s t . ”  

C o l u m n  1 9  s h o w s  t h a t  C D C  c o s t s ,  w h e n  e x p r e s s e d  a s  

a  p e r c e n t a g e  o f  t h e  t o t a l  c o s t ,  h a v e  d e c l i n e d  e a c h  

y e a r  f o r  m o s t  o p e r a t i o n s .  T h e  a v e r a g e  c o s t  p e r  a p p l i ­

c a t i o n  o f  D D T  h a s  s h o w n  s o m e  i n c r e a s e  d u r i n g  1 9 4 9  

e x c e p t  i n  a  f e w  S t a t e s .  T h i s  m a y  b e  e x p l a i n e d  a s  

b e i n g  l a r g e l y  d u e  t o  p u r c h a s e s  o f  a  c o n s i d e r a b l e  

n u m b e r  o f  n e w  a u t o m o t i v e  u n i t s ,  a n d  t o  c o n d u c t i n g  

c o m p l e t e  p r e m i s e s  s p r a y i n g  i n  l i e u  o f  r e s i d e n t i a l  

s p r a y i n g  a s  w a s  t h e  g e n e r a l  p r a c t i c e  i n  p r e v i o u s  y e a r s .

1 2 3 4 5 6
O p era tio n s Pounds DDT Man-

No.
C o u n ties

No.
S pray P er Per

S ta te FY PA1 OP App.* App.* T o ta l App.*
Alabama 1947 33 21 135,876 0.83 112,911 1.40

1948 33 33 150,493 1.00 150,326 1.20
1949 33 31 122,070 1.25 153,595 1.37

Arkansas 1947 53 38 178,836 0.74 133,195 1.27
1948 53 42 181,562 1.15 209,422 1.50
1949 53 50 113,825 1.27 143,462 2 .10

F lo r  ida 1947 39 26 59,619 0.82 48,858 1.71
1948 39 34 92 ,994 1.09 100,980 1.40
1949 39 30 49,335 1.43 70,555 1.77

G eorg ia 1947 55 52 203,803 0 .87 177,457 1.07
1948 55 53 189,774 0.77 146,685 0.94
1949 55 39 140,554 0.82 115,892 1.07

Kentucky 1947 4 11 18,427 0.77 14,202 1.88
1948 4 11 15,916 1.71 27,179 3.21
1949 4 11 12,726 2 .42 30,736 3.93

L o u is ia n a 1947 26 17 71,400 0.80 57,043 1.10
1948 26 18 62,969 1.29 77,797 1.34
1949 26 18 50,973 1.22 62,055 1.51

M i s s i s s i p p i 1947 46 18 188,212 0 .7 0 131,380 1.34
1948 46 19 174,494 1.00 174,279 1.21
1949 46 22 133,686 1.53 204,780 1.37

M isso u r i 1947 9 9 71,040 0 .56 40,004 1.02
1948 9 12 80,107 0.80 63,911 1.26
1949 9 13 43 ,766 1.23 53,989 1.65

N. C a ro l in a 1947 11 42 58,829 0.70 41,030 1.11
1948 11 36 58,481 0 .9 0 52,803 1.14
1949 11 35 87,141 0.94 81,698 0.99

Oklahoma 1947 10 10 35,279 0 .99 34,821 1.62
1948 10 15 37,319 1.08 40,303 1.39
1949 10 15 26,351 1.27 33,507 1.50

S. C a ro l in a 1947 23 27 127,273 0.67 85,468 1.32
1948 23 41 189,359 0 .93 176,814 1.33
1949 23 46 177,866 1.11 196,931 1.32

Tennessee 1947 17 12 40,315 1.09 43,959 1.40
1948 17 13 35,426 1.97 69,662 2.46
1949 17 13 25,340 1.69 42,858 2 .3 1

Texas 1947 43 32 89,600 0 .80 71,610 1.81
1948 43 33 94,905 1.12 115,652 1.87
1949 43 38 71 ,870 1.01 72.225 1.91

A l l  S t a t e s 1947 369 315 1 ,2 78 ,509 0 .78 991,938 1.32
1948 369 360 1,3 63 ,799 1.03 1,405,813 1.36
1949 369 361 1 ,055 ,503 1.20 1,262,283 1.50

Grand T o ta l  
FY 1947, 1948, 1949 3 ,6 97 ,811 0 .99 3,660,034 1.39

*App. = A p p lica tio n

N O TES:
■ D uring  th e  f i r s t  h a lf  o f f is c a l  y e a r  1947, 188 c o u n tie s  

w ere  p reap p ro v ed  for o p e ra tio n s . S in ce  th e  la rg e r p a rt of 
th e  o p e ra tio n s  took  p la c e  du ring  th e  s e c o n d  h a lf  of th e  
f is c a l  y e a r , th e  c o u n tie s  p r e a p p r o v e d  for th a t  period  
a re  show n.

2 F i s c a l  y e a r  1949 m an-hours in c lu d e , in a d d itio n  to  re -

Courtesy of the David J. Sencer CDC Museum
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BASE L IN E  DATA OF 

RESIDU AL SPRAY PROGRAM ACCOMPLISHMENTS AND COSTS

7 8 9 10 11 12 13 14 15 16 17 18 19 20
H ours CDC Allocation Perc e n t  o f  A llo c a t io n  

ga ted  by Q u a r te rs
C o s ts Avg. 

C ost 
Per 
App. *

P er
Lb.
DDT T o ta l2

Method
o f
F in an c in g s I n i t i a l 4 F in a l4 -5

O bli

CDC5
S ta te -
L ocal T o ta l

%
CDC1 st 2d 3d 4 th

1. 69 190,818 3 $ 383,400 $ 392,400 29.6 22.6 08.2 44 .9 $ 413,374 $ 65,620 $ 478,994 86.3 $3.52
1.20 181,283 1 323,300 318,000 29.0 03.7 23.5 53.5 348,936 117,576 466,512 74.8 3 .10
1.10 166,725 1 259,200 228,200 21.0 11.1 26 .3 41.5 227,995 130,371 358,366 63.6 2 .94
1.72 226,620 1 549,300 577,500 44.1 28.5 08.0 21 .4 589,155 154,408 743,563 79.2 4 .16
1.30 273,173 4 450,000 450,000 41.8 19.4 19.4 17.5 441,385 279,291 720,676 61.2 3.97
1.65 239,471 4 403,200 400,543 37.5 26 .0 15.3 22 .4 405,524 331,691 737,215 55.0 6.48
2 .09 101,825 1 269,400 330,200 39.1 32 .0 15.9 12.2 327,668 90,188 417,856 78.4 7 .0 1
1.28 129,980 1 212,250 211,350 49.1 16.0 16.0 24.2 222,541 235,514 458,055 48 .6 4 .93
1.24 87,293 1 201,200 176,940 49.1 08 .4 18.5 23 .6 176,201 101,535 277,736 63.4 5.63
1.23 218,941 1 312,500 319,700 36.8 32.7 09.9 21.8 323,436 181,240 504,676 64.1 2.48
1.22 177,781 1 279,400 279,400 28.4 11.1 30 .8 3 0 .6 281,922 167,312 449,234 62.8 2.37
1.30 150,580 1 227,100 224,600 37.9 14.7 15.0 33.2 226,414 158,053 384,467 58.9 2 .74
2 .4 4 34,585 3 79,900 74,250 29.7 22 .0 31.5 18.4 75,420 27,990 103,410 7 2 .9 5 .6 1
1 .88 51,144 3 85,700 85,700 14.1 13.8 31.7 53.0 96,508 47,220 143,728 67. 1 9 . U3
1.62 50,048 3 68,900 57,900 30.5 18.5 28.5 2 1 .4 57,237 36,248 93,485 61.2 7.35
1.38 78,751 1 266,400 270,608 44.6 33.9 02.5 17.7 267,078 31,621 298,699 89.4 4.18
1 .04 84,587 1 220,000 219,000 30.6 06.8 45.6 21.7 229,246 70, 546 299,792 76.5 4 .7 6
1.24 77,017 3 207,800 197,800 23.5 10.9 2 7 .8 38.6 199,309 61,614 260,923 76 .4 5.12
1.91 252,592 2 433,400 441,400 32.9 19.9 10.1 37.6 443,585 80,340 523,925 84.7 2.78
1.21 211,589 2 376,500 375,900 28.1 0 9 .0 27.5 33.7 369,587 185,685 555,272 6 6 .6 3.18
0 .9 0 183,006 2 344,700 337,828 09.4 22.4 19.2 49.3 339,000 258,782 597,782 56.7 4 .47
1.82 72,227 3 164,500 161,822 28.3 33.3 18.8 19.9 163,999 31,129 195,128 84.0 2.75
1.58 100,573 3 141,500 141,500 32.4 18.0 24.7 2 4 .4 140,729 71,417 212,146 66.3 2.65
1 .34 72,162 3 122,700 122,700 18.2 20.1 25 .3 3 5 .9 6 122,064s 63,390 185,434 65.8 4 .24
1.59 65,560 1 134,700 142,400 35.2 24 .9 03.5 3 7 .2 143,525 69,015 212,540 67.5 3 .61
1.27 66,907 1 119,250 119,250 37.1 02.0 18.8 38.1 114,488 87,722 202,210 56.6 3 .46
1.05 86,630 1 113,600 111,600 18.4 12.2 38.9 29.3 110,312 156,290 266,602 41 .4 3.06
1.64 57,116 3 117,900 117,200 29.3 32.8 14.3 23 .8 117,474 65,933 183,407 64. 1 5 .20
1.29 52,026 4 ,1 110,500 110,500 36.2 17.2 16.4 28 .6 108,736 44 ,670 153,406 70 .9 4. 11
1.18 39,417 3 94,800 91,800 38.5 11.0 26 .4 21.2 89,149 26,051 115,200 77 .4 4.37
1.97 167,568 2 301,000 321,200 45.8 26 .9 05.0 22.4 321,547 160,303 481,850 66.7 3.79
1.43 252,286 2 259,000 259,365 39.4 18.8 16.9 23.3 255,158 416,701 671,859 38 .0 3.55
1.19 235,629 2 245,000 245,000 31.9 17.3 21 .6 29 .0 244,609 318,709 563,318 4 3 .4 3.17
1.28 56,290 1 166,500 165,600 35.4 2 2 .4 11.4 31.9 170,669 83,651 254,320 67.1 6.31
1.25 87,046 1 170,800 170,950 53.3 10.8 13.7 14.6 157,975 142,521 300,496 5 2 .6 8.48
1.37 58,558 1 144,000 144,000 20.0 2 2 .5 19.4 38.5 144,536 36 ,994 181,530 7 9 .6 7 .16
2 .2 6 162,223 1 368,900 378,159 42.9 25 .4 13.2 21 .0 380,774 122,140 502,914 75. t 5 .6 1
1.67 192,995 3 338,700 345,278 31.1 20.9 11.7 34.1 337,761 111,514 449,275 75.2 4.73
1.89 137,672 1 277,500 282,110 37.8 24.6 12.2 25 .1 281,254 71,310 352,564 79 .8 4.91
1.69 1,685,116 3 ,54 7 ,8 0 0 3,6 92 ,439 38.0 27.4 10.1 25.7 3,737,704 1 ,163 ,578 4 ,901 ,282 76.3 3 .83
1.32 1,861 ,370 3 ,08 6 ,9 0 0 3 ,086,193 35.0 13.3 22.5 29 .8 3,104,972 1 ,9 77 ,689 5 ,082 ,661 61. 1 3.73
1.25 1,584,208 2 ,70 9 ,7 0 0 2 ,6 21 ,021 28.9 18.3 20 .5 32 .4 2 ,623,584 1 ,751,038 4 ,374 ,622 60.0 4 .14

1.40 5 ,1 30 ,694 $ 9 ,3 4 4 ,4 0 0 $9,399,653 34.0 19.7 17.7 29.3 $9,466,260 S4,892,305 $14 ,358 ,565 65.9 $3.88

s id u a l  s p ra y in g  m an-hours (C la s s if ic a t io n  111), m an- 
h o u rs  for fie ld  s u p e rv is io n , w areh o u se  and  sh o p  p e rso n ­
n e l ,  a n d  en to m o lo g ica l ev a lu a tio n  a s  tak e n  from s u p e r­
v is o ry  m an -h o u r re p o r ts  (C la s s if ic a t io n  101).

3 C ode  fo r M ethod of F in an c in g :
1 —CDC and  L o c a l G overnm ent
2 — C D C , L o c a l G overnm ent, and  S ta te
3 —CD C, L o c a l G overnm ent, and  F e e s
4 —CDC and  F e e s

4 In c lu d in g  tra v e l a l lo c a tio n s .

5 B udget an d  F i s c a l  S ec tio n  repo rt (3  m on ths  a f te r  c lo s e  
o f f is c a l  y ea r).

6 In  a d d itio n  to  th e  o b lig a tio n s  a s  re p o r te d  by  th e  B u d g et 
an d  F i s c a l  S e c tio n , th is  figure in c lu d e s  $ 9 ,7 2 0  fo r a 
rep la c em e n t sh ip m en t o f DDT w h ich  w a s  n o t c h a rg e d  to  
th e  a llo c a tio n .

[
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Preliminary Observations 

on the Biotic Potential 

of ANOPHELES QUADRIMACULATUS

R. E .  Bellamy, Senior A s s i s t a n t  S c ie n t is t

The biotic po ten tia l concept im plies the maxi­
mum rate of increase  of an organism. In studying 
populations of a sp ec ies  some knowledge of its 
b io tic  p o ten tia l is  e sse n tia l for proper in terpreta­
tion  of the fluctuations in the numbers of indi­
v id u a ls . F u r t h e r m o r e ,  the s e v e r i t y  of the 
environm ental re s is tan ce  (i.e . the p r e s s u r e  
exerted by such environmental factors as temper­
a tu re , wind, sunlight, abundance of predators, 
and lim its of food supply and su itab le  resting  
p laces) exerted  aga in st the increase of a sp ec ie s  
becom es evident when the biotic potential and 
ac tu a l numbers of the sp e c ie s  are determined. 
T h is  is  a c c o r d i n g  to the simple r e l a t i o n  
expressed  by Chapman (1928):

B iotic P o ten tia l

Environm ental R esis tan ce
: A ctual Population.

T hus, if we encounter two s i m i l a r  sp ec ie s  
about equally  abundant in nature and find that 
one has two broods annually with 10 offspring 
per brood and there are equal numbers of each 
sex , w hile the other has one brood of 4 offspring 
each year and again the s e x e s  are equal, we 
read ily  see  that the environmental re s is tan ce  
a g a in s t the former sp ec ie s  is much greater than 
is  the e n v i r o n m e n t a l  re s is tan ce  against the 
la tte r . U sed thus, environmental re s is tan ce  is  
the sum to ta l of factors that m ilitate aga in st the 
increase  of a given sp ec ie s , i.e . factors other 
than the sp e c ie s ’ sex  ratio  and the number of off­
spring  produced.

R ogers, Hubbell, and Byers (1942) u tilize  as a 
convenient f o r m u l a  for expressing the biotic

poten tia l of a sp ec ies: P Z n(Rn"^), where P  is  the 
in itia l n u m b e r  of reproducing fem ales, Z the 
number of offspring produced by each fem ale, n 
the number of generations in the time in terval 
chosen, and R the sex  ratio  (0.5 if the sex es  are 
produced in equal numbers; 1.0 if the sp ec ie s  is  
composed of parthenogenetic fem ales). When the 
biotic poten tia l of a form is  calcu lated  from th is  
formula the figure o b t a i n e d  is  the theore tica l 
number of individuals tha t would constitu te  the 
la s t  generation considered, and any survivors of 
intervening g e n e r a t i o n s  are not taken into 
account.

While biotic po ten tia l is  an expression of a 
theoretical capacity  of a sp ec ies  seldom if ever 
very nearly rea lized , it is  of cardinal impor­
tance , a s  s ta ted  earlie r, that it be determined 
for a sp ec ies  whose p o p u l a t i o n s  are to be 
stud ied . It is  a fairly simple matter to supply 
values for most of the constan ts in the formula 
a b o v e  as applied to the m alaria m o s q u i t o ,  
A nopheles quadrimaculatus Say, but the deter­
mination of a value for Z presen ts certain prob­
lem s. The constan t, Z,, rep resen ts the potential 
number of offspring each female would produce if 
a ll environmental influences were a t optimum. 
One might assum e genetic homogeneity in the 
sp ec ies  and take for Z the largest number of ova 
any individual female was ever known to deposit 
(assum ing therefore that any failure by a female 
to deposit that complement of eggs was a reflec­
tion of some deterrent influence of the environ­
ment). On the other hand one might prefer, a s  a 
more appropriate figure for Z ,th e  average number 
of ova per female determ ined from the individual

Courtesy of the David J. Sencer ' CDC Museum



23

egg laying experiences of a number of fem ales. 
A female anopheline w ill take blood, develop a 
full complement of eggs and deposit them, take 
a second blood meal and develop and deposit a 
second  c o m p l e m e n t  of eggs, and in s o m e  
in s tan ces  repeat th is  p rocess a number of tim es. 
T h is fact greatly com plicates the determination 
of a value for Z in our formula, especia lly  if we 
prefer an average figure.

F ortunately , we have available a colonized 
s tra in  (the N a t i o n a l  In stitu tes  of Health Q-l 
stra in) of A . quadrimaculatus whose individuals 
are so  thoroughly dom esticated that they may be 
m anipulated in the laboratory with great facility . 
A brief descrip tion of certain  insectary  methods 
and some of the ch a rac te ris tic s  of th is stra in  of 
quadrimaculatus should make more understand­
ab le the procedures followed in s t u d y i n g  its  
b io tic  po ten tia l. An active colony of about two 
thousand adults (males and fem ales) m ay  be 
housed in a screened  cage 2 x 3 x 3  feet. Mating 
occurs in the cage by the time the adu lts are a 
few days old, but it is  n ecessary  that the males 
be provided space to perform a mating swarm 
fligh t. The dim ensions of the colony cage are 
adequate for mating of the colonized strain  and 
a s  few a s  100 m ales in a cage may perform an 
effective mating flight. F resh ly  emerged adults 
are quite so ft, and few fem ales will attem pt to 
feed (take blood) until about 4 days after emer­
gence. In prac tice , the female m osquitoes obtain 
blood from an immobilized rabbit p laced in the 
cage for about an hour every day or several days 
each  week. Every e v e n i n g  a pan of w ater is 
p laced  in the cage and the following morning it is 
removed with from five thousand to forty thousand 
ova floating  a t the water surface. Two or three 
days la te r the eggs h a t c h  and the first instar 
larvae are fed pulverized dog chow sprinkled on 
the surface of the w ater. The larvae are d istri­
buted to severa l pans so that there w ill be no 
more than five hundred to one thousand per pan 
and are fed daily . About 3 weeks after oviposi- 
tion the specim ens w ill have passed  through four 
larval s tag es  and p u p a t i o n  then occurs. The 
papae are p ipetted  from the pans to b o w l s  of 
w ater. The bowls are then covered by lantern

feed (see figure 1). When ova were p resen t in a 
bowl they were counted and removed to the water 
surface in another appropriately labelled  bowl.

* Acknow ledgem ent is made o f  the a ss is ta n ce  o f  B iological A ide Robert P . R ep a ss , who 
carried out by far the greater part o f  the operations described here.

chimneys closed a t the top with netting. About 
2 days la ter the adult m osquitoes emerge into 
the chimneys, and may be transferred to an  empty 
cage to in itia te  a new subcolony or m aybe added 
to an ex isting  colony to strengthen it . V i r g i n  
fem ales reared in iso lation  take blood somewhat 
more reluctantly  than fertile specim ens and many 
refuse to feed; those that feed may develop and 
deposit a few infertile ova.

The procedures u tilized  for obtaining biotic 
po ten tia l data on the colonized stra in  were as 
follows: an empty cage was stocked  with a large 
number of adu lts which had emerged in a 48-hour 
period. On about the 4th day the m osquitoes were 
perm itted to feed on a rabbit. A number of fem ales 
that had fed were removed from the cage within 
2 days after feeding (at le a s t 3 days are required 
for a female to develop and deposit ova a f t e r  
feeding). Each female was p laced in a lantern 
chimney cage over a finger bowl containing tap 
w ater to a depth of 1 to 2 centim eters. Thereafter 
these  s p e c i m e n s  were examined daily by the 
insectary  attendant* and were proffered a  hand 
or arm at the open end of the chimney as  a source 
of further blood, should the specim en desire  to

F i g u r e  1.  F e e d i n g  i n d i v i d u a l  m o s q u i t o  s p e c i m e n  o n  a r r i .

871350  0  -  50 - 4
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On subsequent days the bowls of ova were re­
examined and 1st instar larvae were removed, 
counted, and recorded as a check on the fertility  
of the ova. Thus separate records were kept on 
the number of ova and percentage fe rtility  of 
su ccess iv e  batches of ova deposited by each 
fem ale (see  figure 2).

Tw enty-six colony fem ales were handled in 
th is  fashion. T h i r t e e n  followed a pattern of 
depositing  ova of high fertility  about every 3 to 
5 days, taking blood after each oviposition. The 
to ta l f e r t i l i t y  of the ova from these fem ales 
averaged 93.2 p e r c e n t ,  and for the individual 
fem ales, ranged from 85.3 percent to 97 percent. 
Of the other 13 fem ales, 7 d e p o s i t e d  no ova 
w hatsoever and were p r o b a b l y  in fertile . Six 
o thers deposited  few to many ova but in one way 
or another departed from the pattern of behavior 
exhibited  by the 13 fem ales mentioned above. 
The fertility  of the ova of th ese  s ix  fem ales was 
generally  low, ranging from le s s  than one percent 
to  79.2 percent. Since the 13 f e m a l e s  which 
deposited  ova of high fertility  exhibited a sim i­
la r pattern of behavior, it seem s reasonable to 
assum e tha t the a c tiv itie s  of the other specim ens 
may have been seriously  prejudiced by environ­

m ental factors; i.e . these  specim ens may have 
been inadequately fertilized  or may have been 
damaged in handling.

The 13 fem ales of high f e r t i  l i t y  provided 
13,090 ova, an average of 1,007 per fem ale. The 
f e r t i l i t y  of these ova was 93.2 percent. The 
g-oup of 26 fem ales considered a s  a unit provided 
16,682 ova or an average of 641 per female; to ta l 
f e r t i l i t y  was 85.1 percent. Since 7 of these 
fem ales did not oviposit, the 16,682 ova were 
obtained from 19 fem ales, an average of 878 eggs 
per ovipositing female. Our “ champion”  female 
developed 10 d is tin c t complements of ova, to ta l­
ling 1,621, and deposited  them in 14 batches 
(ovipositioii o c c u r r e d  on 14 different nights); 
1,510 or better than 93 percent of t h e s e  o v a  
hatched*

We may now supply a value for Z in the biotic 
poten tia l formula: 1,007, the average oviposition 
of 13 highly fertile  fem ales; 878, the average 
oviposition of the 19 egg-laying f e m a l e s ;  or 
1,621, the g rea test number of ova known to have 
been d e p o s i t e d  by any single specim en. For 
p rac tica l purposes it may be assum ed tha t the 
sp e c ie s , A . quadrimaculatus, is  composed o f 
equal numbers of m ales and fem ales; therefore in

F i g u r e  2 .  E x a m i n i n g  l a n t e r n  g l o b e  i s o l a t i o n  c a g e s  a n d  m a k i n g  o v i p o s i t i o n  r e c o r d s .
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the formula R becom es 0 .5 . A ctually our experi­
ence in the insectary  and that reported elsew here 
ind ica tes tha t there are sligh tly  more m ales than 
fem ales.

Six is  probably a conservative estim ate of the 
average number of annual pedigree generations of 
A. quadrimaculatus in the southeastern  coasta l 
p la in , although there would probably be broad 
overlapping between earlie r and la ter genera­
tio n s. Boyd (1927) provided field data which he 
believed indicated  8 to 10 annual generations of 
th is  sp ec ie s  in south Georgia and a t le a s t 7 in 
northeastern  North C arolina, and Hurlbut (1943) 
ca lcu la ted  that t h e r e  might be 9 or 10 annual 
generations in northern Alabama.

If we w ish to accommodate the fertility  factor, 
F , our original formula becomes:

P  (F Z )n(Rn 4 ).
By su b stitu ting  in the f o r m u l a  the values 

derived above, the u l t i m a t e  theoretical one- 
seaso n  progeny of E A C H  fertile  female present 
in the spring may be ca lcu lated . The value for P 
w ill be 1 since  the offspring from one beginning 
parent are to be calcu la ted . The number of gener­
a tio n s, n, w i l l  be 6; R w i l l  be 0.5; F  w ill be
0.932; and Z, 1,007; the la s t two values being 
those provided by the 13 fem ales of high fertility . 
Therefore:

1 x (0.932 x 1,007)6 (0.55) or

21,356,115,775,836,710 individuals would con­
stitu te  the theoretical six th  generation popula­
tion that would be derived in a season  from a 
single female. T his c a l c u l a t i o n  assum es, of 
course, that the environment for a ll individuals 
of each generation is optimal. Such a figure as 
tha t obtained is  an obviously fan tastic  one and 
serves to show:

1. The strength of the to ta l restrain ing influ­
ence (i.e . environmental resistance) against

2. The tremendous potential (actually  explo­
sive) capacity  of the sp ec ies  to increase .

Although reports of fluctuations in actual field 
populations of A. quadrimaculatus indicate some 
extrem ely rapid ra tes  of i n c r e a s e  over short

periods of time, no su sta ined  rate of increase 
a p p r o a c h i n g  the po ten tia l c a p a c i t y  of the 
sp ec ies  is  ever reported.

It should be mentioned that the larg est number 
of ova that we have been able to obtain from any 
sing le  female A . quadrimaculatus co llec ted  in 
the wild is  575. We have i s o l a t e d  150 adult 
fem ales co llected  in the field  a t different se a ­
sons and have handled them in much the same 
manner a s  the procedure described  for handling 
iso la ted  specim ens of the colony s tra in . E ighty- 
e igh t of these deposited  no ova and many others 
deposited sm all and irregular ba tches. The lab­
oratory conditions of confinement to which sp ec ­
imens being te s ted  are sub jec ted  are indubitably 
le s s  disturbing to specim ens of the colonized 
stra in  than to specim ens taken in the field . A lso, 
the action of se lec tiv e  p ro cesses  o p e r a t i n g  
through many generations of the highly dom esti­
cated  s t r a i n  may have p r o v i d e d  the colony 
in sec t, genetically , an en tire ly  different biologi­
ca l (physiological) reaction  system  from that of 
the undom esticated p o p u l a t i o n .  Much in our 
insectary  experience would indicate th is .

It is in teresting  that w ild -caugh t specim ens 
of Anopheles punctipennis (Say) when iso la ted  
in the laboratory exhibit an egg-laying pattern 
tha t c losely  approxim ates that of the colonized 
s tra in  of A. quadrimaculatus, while specim ens 
of Anopheles crucians Weid. behave, in th is re s ­
pect, more like the wild specim ens of A. quadri­
maculatus.

R e fe ren ce s

1 .  B o y d ,  M a r k  F .  1 9 2 7 .  S t u d i e s  o n  t h e  b i o n o m i c s
o f  N o r t h  A m e r i c a n  a n o p h e l i n e s .  1 .  T h e  n u m ­
b e r  o f  a n n u a l  b r o o d s  o f  A .  q u a d r i m a c u l a t u s .  
A m .  J .  H y g . ,  V I I ,  ( 3 ) : 2 6 7 - 2 7 5 .

2 .  C h a p m a n ,  R o y a l  N .  1 9 2 8 .  T h e  q u a n t i t a t i v e
a n a l y s i s  o f  e n v i r o n m e n t a l  f a c t o r s .  E c o l o g y ,  
I X ,  ( 1 ) :  1 1 1 - 1 2 2 .

3 .  H u r l b u t ,  H e r b e r t  S .  1 9 4 3 .  T h e  r a t e  o f  g r o w t h
o f  A n n p h e l e s  q u a d r i m a c u l a t u s  i n  r e l a t i o n  
t o  t e m p e r a t u r e .  J .  P a r a s i t o l . ,  X X I X ,  ( 2 ) :  

1 0 7 - 1 1 3 .
4 .  R o g e r s ,  J .  S p e e d ,  T h e o d o r e  H .  H u b b e l l ,  a n d

C .  F r a n c i s  B y e r s .  1 9 4 2 .  M a n  a n d  t h e  b i o ­
l o g i c a l  w o r l d .  6 0 7  p p . ,  N e w  Y o r k ,  N .  Y .
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Spraytime

PRODUCTION NO: CDC 5-028, R eleased  1945

FILM STRIP: 35 mm., Sound, B lack and White, Length: 83 Fram es, Time: 14 Minutes

GRAPHIC FORM: Photographs

PU R PO S E
To popularize residual spraying with DDT as 

a m a l a r i a  control measure, and to show how 
houses should be prepared before spraying crew 
arrives, how spraying is  performed, and ways in 
which occupants can cooperate.

AUDIENCE
Public  H ealth  Service personnel and groups 

engaged in mosquito control.

CO NTENTS
1. M otivating introduction: relation between 

m alaria m osquitoes and suffering and lo ss  from

Identification of 

Female Anophelines of the United States

PRODUCTION NO: CDC 5-019.0, R eleased  1946

FILM STRIP: 35 mm., Sound, Color, Length: 73 Fram es, Time: 21 Minutes

GRAPHIC FORM: T itle s , Drawings, and Maps

PUR PO SE:
To aid in teach ing  the identification  of female 

anophelines of the United S ta tes.

AUDIENCE
P ublic  H ealth  Service personnel engaged in 

m alaria control espec ia lly  entom ologists and

epidem iologists.

CONTENTS
1. Malaria control involves identifying the 

various sp ec ies  of female anophelines in each 
community.

2. D istinguishing characters for identifying

m alaria.
2. Several methods of mosquito eradication 

with em phasis on residual spraying with DDT.
3. Fam ily cooperation with the spray program 

by preparing the home for spraying.
4. Quick and thorough spraying of the home.
5. Conclusion: Six months m alaria protection 

with little  inconvenience.

COMMENTS
R elated  film strips are “ Equipment for Hand 

Spraying of DDT”  and “ Power Spraying witli 
DDT.”
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anopheline spec ies include: wing patterns, and 
the color of hind ta rs i, palps, wing tip s c a le s , 
knee spo ts, and halteres.

3. Fem ale anophelines may be p laced in four 
groups according to wing sca le  patterns.

4. S pecies are identified within each of the 
four groups by noting the color of hind ta rs i, 
pa lp s, fringe of sc a le s  at the wing tip s , knee 
sp o ts , and ha lte res.

5. In practice  these groups a n d  s p e c i f i c  
characters are used to identify the t h i r t e e n

sp ec ie s  of anophelines.
6. A review section  points out the d iagnostic  

characters of each sp ec ie s  but w ithholds the 
name until after the student answ ers.

7. A te s t  section  of ten pictures show s various 
anopheline fem ales of the U .S.

COMMENTS
R elated  film strip is “ Identification of U. S. 

Genera of Mosquito L arvae .’’

Preparation and Staining of Blood Films

PRODUCTION NO: CDC 4-007, R eleased  1946

MOTION PIC TU R E: 16 mm., Sound, Color, Length: 615 F ee t, Time: 17 Minutes 

GRAPHIC FORM: Photography, Animation, and Slow Motion

PURPOSE
To teach  proper methods of making, labeling, 

and sta in ing  blood films for m alaria d iagnosis.

AUDIENCE
P h y sic ian s , medical s tudents, l a b o r a t o r y  

tech n ic ian s, parasito lo g is ts , m alariologists, 
public health  nurses.

CONTENTS
1. T echn ically  perfect blood films can be used 

w ith confidence by technicians to d iscover the 
dangerous p a ras ite s  of m alaria.

2. Good thick and thin blood films are made 
w ith a sharp s ty le t, with a rolling w rist motion 
stab  into the clean finger tip , with a rotary smear­
ing of blood for the thick film, and quick spread 
of a droplet at the other end of the slide for a 
thin smear.

3. Poor technique is  often encountered in the 
making of blood film s.

4. Carefully executed procedures are n ecessary  
to prepare Giemsa sta in  stock solution, to pre­
pare buffered water for d ilu ting it, and to s ta in  
the films in the final solution.

5. Well prepared and well sta ined  s lid e s  are 
ea s ily  recognized.

6. A shorter but le s s  sa tisfac to ry  sta in in g  
procedure co n sis ts  of dehemoglobination followed 
by Wright’s sta in .

7. Mass sta in ing  techniques can read ily  be 
used.

COMMENTS
A related  film strip is  No. 5-072.0 “ Staining 

Blood Film s for M alaria P a ra s ite  E xam ination.’-’

AVAILABILITY: Thirty day loan upon request to:
Medical Director in Charge
Communicable D isease  C enter
605 Volunteer Building, A tlanta 3, Georgia
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I
GòminìsthatiOe

The CDC Board of Exam iners announced exami­
nations for Insect and Rodent Control Aids and 
S p ec ia lis ts , SP-3 to SP-8 and P-2 to P-6, resp ec­
tive ly . Exam inations for Draftsmen and for Bio­
logical Aids were closed on August 22 and re­
opened by the F ifth  C ivil Service Region. An 
amendment to the H ospital A ttendant examination 
announcement for the U. S. M a r i n e  H ospital, 
Memphis, was issued  September 26 to include 
SP-3 positions. Some 2,010 applications for vari­
ous exam inations were received , making a total 
of 7,642 applications to  date . Six hundred names 
were p laced on the reg is te rs  during the period. 
Twelve reg is te rs  were e stab lished  during the 
period covering the positions of Medical T echni­
cian , SP-3 to SP-8, and T ext Writer, P-3 to P-4, 
making a to ta l of 218 to date.

A to ta l of 11 supervisory training conferences 
was held with 20 of the supervisors of Audio­
V isual Production Services on the various aspec ts  
of their positions. A lso, 30-minute orientation 
conferences were conducted with 38 employees 
entering on duty during the quarter, and two gen­
eral orientation courses for new em ployees were 
presented .

Below is  a lis t of the 14 m anuscripts cleared 
for p resentation  and/or publication during the 
quarter:
C l a p p ,  R i c h a r d  F . :  T h e  a c t i v i t i e s  o f  t h e  P u b l i c  

H e a l t h  S e r v i c e  i n  f o o d  h a n d l e r  t r a i n i n g .
F e l l t o n ,  H e r m a n  L . ,  B  a r n e s ,  R a l p h  C . ,  a n d  W i l s o n ,  

C l i f t o n  A . :  N e w  d i s t r i b u t i o n  r e c o r d s  f o r  t h e  
m o s q u i t o e s  o f  N e w  E n g l a n d .

F o x ,  I r v i n g ,  a n d  K o h l e r ,  C h a r l e s  E . :  D i s t r i b u t i o n  
a n d  r e l a t i v e  a b u n d a n c e  o f  t h e  s p e c i e s  o f  C u l i -  
c o i d e s  i n  e a s t e r n  P u e r t o  R i c o  a s  s h o w n  b y  l i g h t  

t r a p s .

G o l d m a n ,  M o r r i s ,  a n d  J o h n s o n ,  S a d i e  A . :  D e e p ­
f r e e z e  p r e s e r v a t i o n  o f  s t o o l  s p e c i m e n s  c o n ­
t a i n i n g  i n t e s t i n a l  p a r a s i t e s .

L i n k ,  V e r n o n  B . :  P s i t t a c o s i s .

M a t h i s ,  W i l l i s ,  a n d  Q u a r t e r m a n ,  K e n n e t h  D . :  F i e l d  
s t u d i e s  o n  t h e  u s e  o f  h e a v y  d o s a g e s  o f  D D T  
a n d  b e n z e n e  h e x a c h l o r i d e  a s  r e s i d u a l  m o s q u i t o  
l a r v i c i d e s .

N e l s o n ,  F r a n k  W . :  D e n t a l  s e r v i c e  a t  t h e  C D C .  
N i c h o l s o n ,  H .  P a g e :  T h e  s i m u l i i d a e  o f  M i n n e s o t a  

w i t h  r e f e r e n c e  t o  t h e  t a x o n o m y  a n d  b i o l o g i e s .  
P r i c e ,  E d m u n d  R . :  E n c e p h a l i t i s  a s  a  p u b l i c  h e a l t h  

p r o b l e m .

S e r f l i n g ,  R o b e r t  E l t o n :  Q u a n t i t a t i v e  e s t i m a t i o n  o f  
p l a n k t o n  f r o m  s m a l l  s a m p l e s  o f  S e d g e w i c k -  
R a f t e r - c e l l  m o u n t s  o f  c o n c e n t r a t e  s a m p l e s .  

S i m m o n s ,  S .  W . :  A  r e s u m e  o f  r e c e n t  d e v e l o p m e n t s  
o n  i n s e c t i c i d e s  a n d  r o d e n t i c i d e s  a t  t h e  U .  S .  
P u b l i c  H e a l t h  S e r v i c e  l a b o r a t o r y ,  S a v a n n a h ,  
G e o r g i a .

S t e e l e ,  J a m e s  H . :  T h e  r o l e  o f  v e t e r i n a r y  p u b l i c  
h e a l t h  i n  t h e  c o n t r o l  o f  c o m m u n i c a b l e  d i s e a s e s  
o f  m a n .

S u m e r f o r d ,  W .  T . :  T h e  c h e m i s t r y  a n d  t o x i c o l o g y  
o f  s o m e  o r g a n o f l u o r i n e  c o m p o u n d s .

T e t z l a f f ,  F r a n k :  I n s e c t  v e c t o r  c o n t r o l  a c t i v i t i e s  
o f  t h e  U .  S .  P u b l i c  H e a l t h  S e r v i c e .

The proposed plan for converting the presen t 
quarterly CDC B ulletin  to a monthly publication, 
effective January 1950, w as approved. The monthly 
B ulletin will feature a rtic les  on particu lar sub­
jec ts  pertaining to communicable d is e a se s  for 2 
months, with every third B ulletin  devoted prima­
rily  to abstrac ts  o f quarterly reports.

N E W  B O O K S  I N  T H E  L I B R A R Y

Approximately 65 books were a d d e d  to  the 
library during the quarter:
A d k i n s ,  D o r o t h y  C . :  C o n s t r u c t i o n  a n d  a n a l y s i s  o f  

o f  a c h i e v e m e n t  t e s t s .  1 9 4 7 .

A l b r i g h t ,  F u l l e r :  P a r a t h y r o i d  g l a n d s  a n d  m e t a b o l i c  
b o n e  d i s e a s e s .  1 9 4 8 ,

A m e r i c a n  d r u g g i s t  b l u e  b o o k .  1 9 4 9 .
A m e r i c a n  l i b r a r y  a s s o c i a t i o n .  R u l e s  f o r  a u t h o r  

a n d  t i t l e  e n t r i e s .  1 9 4 9 .
A m e r i c a n  P u b l i c  H e a l t h  A s s o c i a t i o n .  S t a n d a r d  

m e t h o d s  f o r  t h e  e x a m i n a t i o n  o f  d a i r y  p r o d u c t s .  
9 t h  e d .  1 9 4 8 .

B a b b i t t ,  H a r o l d  E a t o n :  W a t e r  s u p p l y  e n g i n e e r i n g .  
4 t h .  e d .  1 9 4 9 .
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B a t e s ,  M a r s t o n :  T h e  n a t u r a l  h i s t o r y  o f  m o s q u i t o e s .  
1 9 4 9 .

B i r c h ,  C h a r l e s  A l l e n ,  E d i t o r :  E m e r g e n c i e s  i n  
m e d i c a l  p r a c t i c e .  1 9 4 8 .

B i r k e l a n d ,  J o r g e n s  M a u r i c e :  M i c r o b i o l o g y  a n d
m a n .  1 9 4 9 .

B o c h e r ,  M a x i m e :  I n t r o d u c t i o n  t o  h i g h e r  a l g e b r a .  
1 9 4 9 .

C a l v i n ,  M e l v i n :  I s o t o p i c  c a r b o n .  1 9 4 9 .
C h i c a g o  U n i v e r s i t y  P r e s s .  M a n u a l  o f  s t y l e .  1 1 t h  

e d .  r e v .  a n d  e n l .  1 9 4 9 .

C o b u r n ,  A l v i n  F r e d e r i c k :  E p i d e m i o l o g y  o f  h e m o ­
l y t i c  s t r e p t o c o c c u s .  1 9 4 9 .

C o l u m b i a  U n i v e r s i t y  S t a t i s t i c a l  R e s e a r c h  G r o u p .  
S e l e c t e d  t e c h n i q u e s  o f  s t a t i s t i c a l  a n a l y s i s  f o r  
s c i e n t i f i c  a n d  i n d u s t r i a l  r e s e a r c h .  1 9 4 ? .

C o m s t o c k ,  J o h n  H e n r y :  T h e  s p i d e r  b o o k ,  r e v i s e d  
a n d  e d i t e d  b y  W .  V .  G e r t s c h .  1 9 4 8 .

C r a n g l e ,  C h a r l e s  L . :  P l a n n i n g  g a r b a g e  a n d  r e f u s e  
f a c i l i t i e s  f o r  t h e  s m a l l  c o m m u n i t y .  1 9 4 8 .

C u r r i e ,  J o h n  R o n a l d :  M a n u a l  o f  p u b l i c  h e a l t h .  
3 d  e d .  1 9 4 8 .

D a c k , G a i l  M o n r o e :  F o o d  p o i s o n i n g .  2 d  e d .  1 9 4 9 .
D a v i s o n ,  F o r r e s t  R a m o n :  H a n d b o o k  o f  m a t e r i a

m e d i c a ,  t o x i c o l o g y ,  a n d  p h a r m a c o l o g y .  1 9 4 9 ,

D e C o u r c y ,  J o s e p h  L u k e :  P a t h o l o g y  a n d  s u r g e r y  
o f  t h y r o i d  d i s e a s e .  1 9 4 9 .

D e l m o n t e ,  J o h n :  T e c h n o l o g y  o f  a d h e s i v e s .  1 9 4 7 .
F a u n c e ,  F r a n c i s :  S e c r e t a r i a l  e f f i c i e n c y .  1 9 4 8 .
F i s h e r ,  R o n a l d  A y l m e r :  D e s i g n  o f  e x p e r i m e n t s .  

1 9 4 9 .
F l e s c h ,  R u d o l p h  F r a n z :  T h e  w a y  t o  w r i t e ,  r e v .  

e d .  1 9 4 9 .
F o w l e r ,  W i l l i s  M a r i o n :  H e m a t o l o g y  f o r  s t u d e n t s  

a n d  p r a c t i t i o n e r s .  1 9 4 9 .
F r a y n e ,  J o h n  G . :  E l e m e n t s  o f  s o u n d  r e c o r d i n g .  

1 9 4 9 .

H a l l ,  M a r g u e r i t e  F r a n k l i n :  P u b l i c  h e a l t h  s t a t i s ­
t i c s .  2 d  e d .  r e v .  1 9 4 9 .

H a l s e y ,  G e o r g e  D . :  T r a i n i n g  e m p l o y e e s .  1 9 4 9 .
H a y e s ,  E d w a r d  W i l l i a m :  F u n d a m e n t a l s  o f  p u l m o ­

n a r y  t u b e r c u l o s i s  a n d  i t s  c o m p l i c a t i o n s .  1 9 4 9 .
H e g n e r ,  R o b e r t  W i l l i a m :  C o l l e g e  z o o l o g y .  1 9 4 7 .

H i m s w o r t h ,  H a r o l d  P e r c i v a l :  L e c t u r e s  o n  t h e  l i v e r  
a n d  i t s  d i s e a s e s ,  c o m p r i s i n g  t h e  L o w e l l  l e c ­
t u r e s  d e l i v e r e d  a t  B o s t o n ,  M a s s . ,  i n  M a r c h  
1 9 2 7 .  1 9 4 8 .

H o e l ,  P a u l  G o r h a r d :  I n t r o d u c t i o n  t o  m a t h e m a t i c a l  
s t a t i s t i c s .  1 9 4 7 ,

H u f f m a n ,  E d n a  K . :  M a n u a l  f o r  m e d i c a l  r e c o r d s  
l i b r a r i a n s .  1 9 4 8 .

H u t c h i n s o n ,  L o i s  I r e n e :  S t a n d a r d  h a n d b o o k  f o r  
s e c r e t a r i e s .  5 t h  e d .  1 9 4 7 .

I m m s ,  A u g u s t u s  D a n i e l :  G e n e r a l  t e x t b o o k  o f  e n ­
t o m o l o g y .  1 9 4 8 .

K o l t h o f f ,  I z a a k  M a u r i t s :  P o l a r o g r a p h y :  p o l a r o -
g r a p h i c  a n a l y s i s  a n d  v o l t a m m e t r y  a m p e r o m e t r i c  

t i t r a t i o n s .  1 9 4 6 .
L a p p ,  R a l p h  E u g e n e :  M u s t  w e  h i d e ?  1 9 4 9 .
L e o n a r d ,  W a r r e n  H . :  F i e l d  p l o t  t e c h n i q u e s .  1 9 4 8 .
M a r k o w i t z ,  J a c o b :  T e x t b o o k  o f  e x p e r i m e n t a l  

s u r g e r y .  2 d  e d .  1 9 4 9 .

M a z e ,  C o l e m a n  L l o y d :  O f f i c e  m a n a g e m e n t .  1 9 4 7 .  
M c N e m a r ,  Q u i n n :  P s y c h o l o g i c a l  s t a t i s t i c s .  1 9 4 9 .  

P o t t e r ,  V a n  R . ,  E d i t o r :  M e t h o d s  i n  m e d i c a l  r e ­
s e a r c h ,  v . l .  1 9 4 8 .

M i l l e r ,  S a m u e l  C h a r l e s :  T e x t b o o k  o f  p e r i o d o n t i a .
1 9 4 8 .

M i l n e ,  W i l l i a m  E d m u n d :  N u m e r i c a l  c a l c u l u s .  1 9 4 9 ,  
M i t c h i l l ,  A l m a :  B r i e f  f o r  c o r p o r a t i o n  l i b r a r i e s .

1 9 4 9 .

M o d e r n  d r u g  e n c y c l o p e d i a  a n d  t h e r a p e u t i c  i n d e x .  
1 9 4 9 .

M o l i n a ,  E d w a r d  C h a r l e s  D i x o n :  P o i s s o n ’ s  e x p o ­
n e n t i a l  b i n o m i a l  l i m i t .  1 9 4 7 ,

M o r g a n ,  B a n n e r  B i l l :  V e t e r i n a r y  h e l m i n t h o l o g y .
1 9 4 9 .

M o s c h c o w i t z ,  E l i :  B i o l o g y  o f  d i s e a s e .  1 9 4 8 .
P r a y ,  L e o n  L u t h e r :  T  a x i d e r m y .  1 9 4 7 .
R a p p a p o r t ,  F r i e d r i c h :  R a p i d  m i c r o c h e m i c a l  

m e t h o d s  f o r  b l o o d  a n d  C S F  e x a m i n a t i o n .  1 9 4 9 .  

R a s h e v s k y ,  N i c o l a s :  M a t h e m a t i c a l  t h e o r y  o f  h u m a n  
r e l a t i o n s .  1 9 4 7 .

R e i d ,  G e o r g e :  P r a c t i c a l  s a n i t a t i o n .  1 9 4 8 .  
R e m l i n g e r ,  P a u l ;  L a  r a g e  é t u d e s  c l i n i q u e s .  1 9 4 7 .  

R o b b ,  G e o r g e  D o u g l a s :  H e a l t h  r e f o r m  i n  N e w  
Z e a l a n d .  1 9 4 7 .

S m a r t ,  J o h n :  A  h a n d b o o k  f o r  t h e  i d e n t i f i c a t i o n  o f  
i n s e c t s  o f  m e d i c a l  i m p o r t a n c e .  1 9 4 8 .

S m i t h ,  B r u c e  L a n n e s :  P r o p a g a n d a ,  c o m m u n i c a ­
t i o n ,  a n d  p u b l i c  o p i n i o n .  1 9 4 6 .

S o u t h g a t e ,  B e r n a r d  A l f r e d :  T r e a t m e n t  a n d  d i s p o s a l  
o f  i n d u s t r i a l  w a s t e  w a t e r s .  1 9 4 8 .

T h u r s t o n ,  L o u i s  L e o n :  M u l t i p l e - f a c t o r  a n a l y s i s .  

1 9 4 7 .
T r e l o a r ,  A l a n  E d w a r d :  C o r r e l a t i o n  a n a l y s i s .  1 9 4 9 .  
T r e l o a r ,  A l a n  E d w a r d :  R a n d o m  s a m p l i n g  d i s t r i b u ­

t i o n s .  1 9 4 9 .

U n i v e r s i t i e s  F e d e r a t i o n  f o r  A n i m a l  W e l f a r e .  T h e  
c a r e  a n d  m a n a g e m e n t  o f  l a b o r a t o r y  a n i m a l s .
1 9 4 7 .

U .  S .  O f f i c e  o f  C i v i l  D e f e n s e  P l a n n i n g .  C i v i l  d e ­
f e n s e  f o r  n a t i o n a l  s e c u r i t y .  1 9 4 8 .

W a l l ,  H u b e r t  S t a n l e y :  A n a l y t i c  t h e o r y  o f  c o n t i n u e d  
f r a c t i o n s .  1 9 4 8 .

W e s t ,  E d w a r d  S t a u n t o n :  P h y s i c a l  c h e m i s t r y  f o r  
s t u d e n t s  o f  b i o c h e m i s t r y  a n d  m e d i c i n e .  1 9 4 9 .  

Y e a r b o o k  o f  p a t h o l o g y  a n d  c l i n i c a l  p a t h o l o g y .
1 9 4 8 .

Ûuèiû-Visual

Walter S. B ell, f o r m e r l y  of the A tlanta city 
school system , entered on duty as  A ss is tan t Chief 
of Audio-Visual Production S erv ices, effective 
August 1, 1949.
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MAJOR PRODUCTIONS RELEASED*

4 - 0 7 7 . 0  U s e  o f  A i r c r a f t  f o r  I n s e c t  C o n t r o l  —  
P a r t  I ,  M o s q u i t o  C o n t r o l .

4 - 0 9 8 . 0  O c c u p a t i o n a l  N u r s i n g  ( a  s c r i p t  p r o d u c ­
t i o n  o n l y  —  f o r  D i v i s i o n  o f  N u r s i n g  

R e s o u r c e s ,  B u r e a u  o f  M e d i c a l  S e r v i c e s )
5 - 0 7 9 . 0  F u n d a m e n t a l s  o f  D e t e r g e n t s  
5 - 1 1 3 . 0  U s e  o f  A i r c r a f t  f o r  I n s e c t  C o n t r o l  —

P a r t  I ,  M o s q u i t o  C o n t r o l  
5 - 1 2 2 . 0  C o l l e c t i o n  o f  A d u l t  F l i e s

5 - 1 2 3 . 1  T h e  L a b o r a t o r y  D i a g n o s i s  o f  T u b e r ­
c u l o s i s  —  P a r t  I ,  P r e p a r a t i o n  o f  a  C u l ­
t u r e  M e d i u m

5 - 1 3 1 . 0  H o w  t o  M e a s u r e  D e t e r i o r a t i o n  i n  
D w e l l i n g s

5 - 1 3 3 . 0  F l y  D e n s i t y  S u r v e y s  b y  t h e  G r i l l  
M e t h o d s

5 - 1 3 5 . 0  O r a l  H y g i e n e  —  T o o t h b r u s h  T e c h n i q u e  
9 - 0 3 0 . 0  M o s q u i t o e s  o f  t h e  U n i t e d  S t a t e s  
9 - 0 3 1 . 0  P r e v e n t i v e  M a i n t e n a n c e  a n d  R u s t  C o n ­

t r o l  o n  C D C  V e h i c l e s  a n d  E q u i p m e n t  
9 - 0 3 2 . 0  S t o r a g e  a n d  H a n d l i n g  o f  F o o d  ( F o r  

D i v i s i o n  o f  S a n i t a t i o n )

MAJOR PRODUCTIONS COM PLETED AND 
AWAITING RELEA SE PRINTS, AT END OF 
THE QUARTER

Audio-Visual P r o d u c t i o n  Services work has 
been completed on the following motion pictures 
and film strips, and negatives are at commercial 
laboratories for re lea se  prints:

4 - 0 8 9 . 1  T h e  L a b o r a t o r y  D i a g n o s i s  o f  T u b e r ­
c u l o s i s  —  P a r t  I ,  P r e p a r a t i o n  o f  a  C u l ­
t u r e  M e d i u m  

4 - 0 8 9 . 2  T h e  L a b o r a t o r y  D i a g n o s i s  o f  T u b e r ­

c u l o s i s  —  P a r t  I I ,  P r e p a r a t i o n  o f  
S p u t u m  S p e c i m e n s

4 - 1 0 2 . 0  P r e s e r v a t i o n  o f  B a c t e r i a  b y  D e s i c c a t i o n  
i n V a c u o

5 - 1 2 3 . 2  T h e  L a b o r a t o r y  D i a g n o s i s  o f  T u b e r ­

c u l o s i s  —  P a r t  I I ,  P r e p a r a t i o n  o f  
S p u t u m  S p e c i m e n s

f  5 - 1 3 4 . 0  F  i e l d  T r a i n i n g  f o r  P u b l i c  H e a l t h  W o r k e r s

OTHER PRODUCTIONS COM PLETED 
AND RELEASED

G  5 - 0 3 0 . 0  F I L M  G U I D E  —  L i f e  C y c l e  o f  a  
M a l a r i a  P a r a s i t e

STORY DEVELOPM ENT
During the quarter, d iscussion  was continued 

regarding the production of 11 film strips on d ia-

* 4 - 0 0 0  — M o t i o n  P i c t u r e s
5 - 0 0 0  — F i l m s t r i p s  
9 - 0 0 0  — 2 x  2 - i n c h  S l i d e  S e r i e s

be tes  for the D ivision of Chronic D ise a se . The 
project supervisor for th is se rie s  spent a week at 
Audio-Visual Production S erv ices, going over in 
de ta il the preliminary sc rip ts  and story boards. 
The film strips w ill have a dual purpose in that 
they w ill provide the public health  worker with 
dem onstrations of correct techniques of dealing  
with diabetic  p a tien ts  and, a lso , teach  new d ia­
betics how to trea t them selves.T he  se rie s  begins 
with a film strip en titled  “ What Is D iab e tes”  and 
includes film strips on insulin  and its  u se , how to 
buy the right foods, how to plan m eals and pre­
pare them, and other sub jec ts .

PRODUCTION
A new-type microphone esp ec ia lly  designed for 

film recording, was procured for use on motion 
picture se ts  and s tag es . In combination with th is  
ac tion , work was begun on silencing  of the cam­
eras. Work on a blimp for the 16 mm. Maurer cam­
era was accom plished, and construction  was begun 
on a blimp for the 35 mm. M itchell cam era. With 
the completion of the la tte r, the sound department 
will be able to do any kind of sound recording on 
the stage . T h is is  being done at p r e s e n t  with 
16 mm. but only restric ted ly  with 35 mm.

UTILIZATION
Film  distribution for the quarter (not including 

redistribution  from film lib raries holding films on 
indefinite loan) consisted  of 358 motion p ic tu res, 
196 film strips, and 12 slide  se rie s ,m ak in g  a to tal 
of 566. One hundred sixty-four copies of the Film  
C atalog-U tilization Guide were supplied to  new 
users in response to req u ests . C atalog pages de­
scribing new films r e l e a s e d  during the quarter 
were distributed  in order to  keep up to  date the 
1,000 or more catalogs held by various health  and 
m edical ac tiv itie s . C opies of a ll  film guides which 
have been completed were m ailed with correspond­
ing films to improve u tiliza tion .

U tilization guides for the two f i l m s t r i p s ,  
“ Identification of Some Common Sucking L ic e ,”  
and “ Identification of U. S. Genera of Mosquito 
L arv ae ,”  were w ritten.

An exhibit, “ Epidemiology of B ru ce llo s is ,”  was 
nearing completion for V eterinary Public  H ealth 
Services, for d isp lay  at the A m e r i c a n  Public 
H ealth A ssociation  meeting in New York C ity, 
October 24, 1949.
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During the quarter, many professional public 
health workers visited Audio-Visual Production 
Services and were given film utilization material, 
including the Film Catalog-Utilization G u i d e .  
Foreign countries represented by the v is ito rs  were 
China, Denmark, England, France, Finland, 
Guatemala, India, Uruguay, Venezuela, and 
Yugoslavia.

COOPERATIVE P R O JE C T  WITH THE ARMY 
ON RAT CONTROL FILMS

At the end of the quarter, work was being com­
pleted on the tenth and la s t scrip t for th is  se rie s . 
Shooting was scheduled to  s ta rt during the third 
week of O ctober, and planned for completion about 
the middle of December. T h is se rie s  is  one of the 
most extensive undertakings in the history  of the 
Audio-Visual P r o d u c t i o n  Services, and has 
required the c lo se s t cooperation between Audio­
V isual Production Serv ices, Training Serv ices, 
and the Army. Scripts have been prepared to  par­
a lle l the manual, ‘"Rat-Borne D isease  Prevention 
and C ontro l,”  recently  published by T r a i n i n g  
Serv ices. T rain ing Services are responsib le  for 
the techn ica l content and accuracy of a ll the films 
of the se rie s . In addition to techn ica l advice and 
sc r ip ts , the location is provided for the shooting 
at T echn ica l Development Services at Savannah, 
G a., where the Army has built a number of large 
stocking and feeding pens for the ra ts  and se t up 
a c ircus ten t to house the 18 se ts  needed for the 
production of the film s. Mr. Sidney L anier, who 
rep resen ts Training Services at Savannah, has 
caught some five hundred ra ts  which he is condi­
tioning for their ro les in the film s. Movable har­
borage cages were built on which the only outlet 
is  a long, flexible tube through which the ra ts  
must go for food and w ater. The ra ts have been 
required to do th is  for severa l w eeks. Each se t 
w ill have sev era l openings to  which the ra ts  can 
be piped, and experim ents have indicated that the 
ra ts  w ill make them selves at home on the various 
se ts  after a few days of training.

The ra ts  have to be c o n d i t i o n e d  for several 
weeks to the bright lights and camera no ises .  This 
se r ies  of films will provide a fairly definitive 
pictorial coverage of rat habits, characteris tics ,  
and control.

a n e e ’ u 'm û

GENERAL ACTIVITIES
Sanitary Engineer L. B. H all, A ss is tan t Chief 

of the Engineering Services, transferred to  Johns 
Hopkins U niversity in September for further tra in­
ing. Engineer (R) John H. Bright was designated  
a s  Acting A ssis tan t Chief, and Sanitary Engineer 
(R) Porter A. Stephens was placed in temporary 
charge of the Malaria Control Section.

At the request of the D ivision of Commissioned 
O fficers, a tentative 1 y ear’s training program for 
junior grade, newly commissioned officers has 
been estab lished  in A tlanta. The schedule agreed 
upon with the Executive Office and T raining Ser­
v ices ca lls  for assignm ent to State health  depart­
m ents of such officers for approximately 9 months 
where participation in Communicable D isease 
Center ac tiv itie s  such as m alaria and/or typhus 
and rodent control w ill be p o ssib le . During the 
off season  when such operating programs are not 
ac tive , arrangements w ill be made, where fe a s i­
b le , for assignm ent of these young officers to 
local health departm ents on general san ita tion  
ac tiv itie s , including water supp lies, sew age d is ­
posal, and related  san ita tion  work. The rem aining 
3 months of the year’s training w ill be spen t a t 
the Columbus F ie ld  Training Station, where a 
course in san itary  engineering ac tiv itie s  w ill be 
offered.

PROGRAM ACTIVITIES AND PROGRESS
Malaria Control.  F’isc a l year 1950 is  the 3d 

year of the cooperative m alaria eradication pro­
gram, which was begun in f isca l year 1948 as a
5-year effort to elim inate or so  reduce m alaria 
transm ission in the United S tates that th is  d is ­
ease would become a public health  problem of 
little  s ign ificance. The program was begun in the 
presence of declining morbidity ra te s , and reports 
during subsequent years reveal that current trans­
m ission is negligible in many h isto rica lly  hyper­
endemic a reas . With the decline in m alaria mor­
b idity , it has become increasingly  apparent that 
the pattern of control o p e r a t i o n s  s h o u l d  be
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changed so that the program w ill be concentrated 
around known residua l foci of m alaria and the 
rem aining proven m alaria c a se s . Another factor 
influencing such change is  the antic ipated  reduc­
tion in F edera l funds available for m alaria con­
tro l ac tiv itie s  in fisca l year 1951 -- a reduction 
of approximately 50 percent of f isca l year 1949 
funds.

T en ta tive  plans anticipate discontinuation  dur­
ing f isca l year 1951 of control o p e r a t i o n s  i n  
severa l previously operated S tates. However, 
every effort w ill be made to make availab le  to 
these  S tates su ffic ien t F edera l funds and person­
nel to m aintain surveillance and to encourage a 
permanent, locally  supported m alaria pre/vention 
program.

F ie ld  trips were made during the quarter with 
rep resen ta tives of the Epidemiology and Ento­
mology Services to seven S tates (Alabama, Arkan­
s a s , Georgia, L ouisiana, M ississipp i, South Caro­
lina, and T exas). The proposed operational areas 
mutually agreed upon with these State offic ia ls 
com prise, as shown on the accompanying map, 
se lec ted  counties in the co asta l p lains section  
below the Piedm ont region in South C arolina and 
Georgia; lowland sec tio n s in Alabama along the 
L u x a p a l i l a ,  W a r r i o r ,  Tombigbee, Alabama, 
Cahaba, and Conecuh R ivers; the M ississipp i and 
Red River V alleys in L ouisiana and A rkansas; 
the D elta sec tion  in M ississippi; and, in T exas, 
se lec ted  counties along e a s t T exas rivers and in 
the Rio Grande V alley. Only a few co asta l coun­
tie s  were se lec ted . At present there are 294 coun­
tie s  preapproved for m alaria control operations in 
13 southeastern  S ta tes . In fisca l year 1951 it is 
ten ta tive ly  proposed to conduct residua l spray 
operations in approximately 154 counties.

An experim ental program involving the use of 
chlordan as an insectic ide  has been inaugurated 
in M ississipp i, in Bolivar County and in a part 
of Sunflower County. County o ffic ia ls had not 
been sa tis f ied  with the concurrent fly control 
obtained w ith the firs t spraying of DDT and did 
not feel that a second spraying of DDT alone 
would solve the problem. The experim ental use 
of chlordan on outside surfaces as a  2 percent 
chlordan-3 percent DDT solution was approved, 
supp lies of the chemical were procured, and 
spraying operations were inaugurated. Continuous 
evaluations w ill be conducted.

A tabulation of chem icals ordered during the 
p resen t season  ind ica tes that requ isitions were 
placed and testing  was arranged for 1,003,300 
pounds of DDT, 356,673 gallons of xylene, and 
8,760 gallons of T riton. T h is c o m p a r e s  w i t h  
1,160,074 pounds of DDT reported on progress 
reports as  having been used during the current 
season  through August 13. Three S tates (Georgia, 
South C arolina, and T en n essee) continued to 
purchase DDT from local funds. In addition to, 
the DDT, severa l S tates have reported varying 
amounts of work done w ith m ethoxychlor, chlor­
dan, and w ater-w ettable powders.

New F edera l specifica tio n s for DDT, approved 
by the Bureau of F ed era l Supply, were received 
and reviewed (Fed. Spec. 0-D-370, F edera l Stand­
ard Stock Catalog, Sec. IV, P a rt 5). C opies of 
the new spec ifica tions were furnished the T ech ­
n ical Development Services for review and com­
ment on app licab ility  to m alaria control program 
needs. It is  believed th a t the spec ifica tions may 
be used with spec ia l sec tio n s added to cover 
labeling and testing .

R e s i d u a l  s p r a y  operations continued on a 
dim inishing sca le  during the quarter; and by Sep­
tember 30, spraying operations had been com­
pleted  in a ll operational S ta tes . T able  1 summa­
rizes  residual spraying a c tiv itie s  for the quarter.

Typhus  and R odent Control.  The proper sto r­
age, collection, and d isposa l of garbage, com­
bined with the elim ination of ra t harborages inside 
and outside of prem ises and b u sin ess  e s ta b lish ­
m ents, are receiv ing increasing  atten tion  in the 
execution of ra t control programs in urban a reas . 
Sanitarians in local health  departm ents are re­
ceiving increasing amounts of training in recog­
nition of rat signs and m ethods of an tira t san i­
tation. Thus, rat control is  an in tegral part of 
their ac tiv itie s .

A review of the operations of typhus and ra t 
control ac tiv ities  as reported on payroll-period 
progress reports during th is  quarter rev ea ls  that 
a large portion of time is  devoted to  general san i­
tation ac tiv itie s  by some S ta tes. When dusting  is  
done in prem ises of communities in which typhus 
has occurred, the con tac ts  made with o ffic ia ls  
are used to stim ulate in te rest and action in th is  
type of operation. A number of S tates now have 
full-time personnel working on the problem of
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SUMMARY OF DDT RESIDUAL SPRAY OPERATIONS 
J u l y  1 — S e p t e m b e r  3 0 ,  1 9 4 9

T a b l e  1

S ta t e
No.
C o u n tie s

No. House 
Spray A p p l ic a t io n Lb. DDT

O p era t io n  Man-Hours Lb. DDT
Per A p p l ic a t io n

M.H. per  
A p p l ic a t io n

M.H. per 
Lb. DDTCDC Local T o ta l

A l a b a m a 1 0 9 , 2 2 9 6 , 2 6 3 * 3 , 7 9 0 9 , 4 5 2 1 3 , 2 4 2 0 . 6 8 1 . 4 3 2 . 1 1

A r k a n s a s 4 8 1 5 , 9 0 8 2 7 , 1 5 6 1 5 , 8 6 0 2 2 , 9 1 4 3 8 , 7 7 4 1 . 7 1 2 . 4 4 1 . 4 3

F l o r i d a 19 1 8 , 8 4 0 3 3 , 0 8 9 5 , 3 6 5 2 0 , 6 8 6 2 6 , 0 5 1 1 . 7 6 1 . 3 8 0 . 7 9

G e o r g i a 3 1 4 6 , 4 0 6 * * 3 9 , 1 2 9 1 1 , 7 6 4 2 9 , 4 7 2 4 1 , 2 3 6 0 . 8 4 0 . 8 9 1 . 0 5

K e n t u c k y 9 1 , 8 5 3 5 , 3 7 7 2 1 6 7 , 3 8 0 7 , 5 9 6 2 . 9 0 4 . 1 0 1 . 4 1

L o u i s i a n a - - - 4 , 2 5 6 - 4 , 2 5 6 - - -

M i s s i s s i p p i 18 1 9 , 1 9 4 2 3 , 2 8 0 * * * 7 , 0 2 0 1 4 , 2 9 6 2 1 , 3 1 6 1 . 2 1 1 . 1 1 0 . 9 2

M i s s o u r i  ^ 1 2 * * * * 1 0 , 3 7 5 1 2 , 0 0 5 1 , 8 7 1 1 0 , 5 2 1 1 2 , 3 9 2 1 . 1 6 1 . 1 9 1 . 0 3

N o r t h  C a r o l i n a 3 0 2 8 , 3 2 5 3 0 , 5 1 7 2 , 7 5 9 2 4 , 6 4 2 2 7 , 4 0 1 1 . 0 8 0 . 9 7 0 . 9 0

O k l a h o m a ”̂ 1 4 1 2 , 0 3 0 1 8 , 9 2 5 1 , 1 8 4 1 6 , 0 6 9 1 7 , 2 5 3 1 . 5 7 1 . 4 3 0 . 9 1

S o u t h  C a r o l i n a 4 4 6 9 , 0 4 7 8 5 , 2 4 5 8 , 8 3 0 6 9 , 2 2 7 7 8 , 0 5 7 1 . 2 3 1 . 1 3 0 . 9 2

T e n n e s s e e 13 7 , 2 4 1 1 1 , 9 5 8 * * * * * 7 , 3 6 3 - 7 , 3 6 3 1 . 6 5 1 . 0 2 0 . 6 2

T e x a s ' ^ 3 0 4 1 , 9 2 6 3 7 , 2 4 9 1 8 , 5 2 3 3 5 , 6 8 6 5 4 , 2 0 9 0 . 8 9 1 . 2 9 1 . 4 6

S u b t o t a l  C o n t . U . S . 2 7 9 2 8 0 , 3 7 4 3 3 0 , 1 9 3 8 8 , 8 0 1 2 6 0 , 3 4 5 3 4 9 , 1 4 6 1 . 1 8 1 . 2 5 1 . 0 6

-+■
P u e r t o  R i c o - 4 , 3 9 3 7 2 3 4 0 0 6 8 0 1 , 0 8 0 0 . 1 6 0 . 2 4 1 . 4 9

Grand T o ta l 2 7 9 2 8 4 , 7 6 7 3 3 0 , 9 1 6 8 9 , 2 0 1 2 6 1 , 0 2 5 3 5 0 , 2 2 6 1 . 1 6 1 . 2 3 1 . 0 6

+  T h r o u g h  O c t o b e r  1 ,  1 9 4 9 ;  a l l  o t h e r s  t h r o u g h  S e p t e m b e r  2 4 , 1 9 4 9 .

* E x c l u d i n g  1 , 6 1 0  p o u n d s  r e s i n - b a s e d  DDT * * * *  I n c l u d i n g  F o r t  L e a v e n w o r t h  ( P l a t t e  C o u n t y )

** E x c l u d i n g  2 2 4  n o n r e s i d e n t i a l  p r e m i s e s  a n d  r e l a t e d  d a t a  * * « * «  E x c l u d i n g  9 0 5  p o u n d s  m e t h o x y c h l o r

* * *  E x c l u d i n g  8 4 0  p o u n d s  c h l o r d a n  u



san ita tion  as  it  re la te s  to ra t control, advising 
c itie s  regarding corrections in the garbage pro­
gram n ecessary  to insure proper an tira t san ita tion . 
One S tate has an employee experienced in the 
operation of heavy equipment usually  used in the 
san itary  land fill method of garbage d isposal. 
A ss is tan ce  is  given in the planning of garbage 
c o l l e c t i o n  r o u t e s  as an in tegral part of the 
system . A m aterial saving is  frequently realized  
when the rou tes are studied and revamped, espe­
c ia lly  those in sm aller towns. The reorganization 
of the collection system  often re su lts  in a saving 
su ffic ien t to in itia te  the san itary  land fill and 
a lso  to increase the number of co llec tions.

During the quarter, DDT dusting operations 
were under way in 81 counties in 11 endemic 
typhus S ta tes. One hundred twenty-two thousand 
three hundred and twenty-seven prem ises applica­
tio n s, using  427,457 pounds of DDT dust, were 
made, an average of 3.5 p o u n d s  o f  d u s t  p e r  
p rem ises.

There were 38 ratproofing p ro jects reported in 
operation during the quarter. Forty-nine man-hours 
were expended per establishm ent, on the average, 
for in itia l ratproofing. Hours devoted to mainte­
nance varied from 0 in S tates with programs to 
1,675.

Seventy-three counties in 11 S ta tes reported rat 
poisoning a c tiv itie s . Sixty-one thousand s ix  hun­
dred and eighty-nine estab lishm ents were reported 
as using poisoned ba it and 14,681 using poison 
w ater (1080 and a rsen ic). The average number of 
pounds of poisoned bait per estab lishm ent was 
0 .6 , and an average of 1.1 p in ts of poisoned water 
w as used per estab lishm ent.

F ly  Control. During the quarter a ll five fly con­
trol p ro jects were engaged in active spraying 
operations and had a tta ined  a dem onstrable degree 
of control. In most ca se s  the fly levels of the 
operating c itie s  were held to  approximately one- 
fourth of those reached in the corresponding 
check c itie s . In Troy, N. Y.; C harleston, W. Va.; 
Muskegon, Mich.; and Topeka, K ans., th is  favor­
able ra tio  was not a tta ined  until August and Sep­
tember, when the levels of the check c itie s  rose. 
For the greater part of the seaso n , the city-wide 
fly count averages were from 3 to 5, only rarely 
dropping below these  lev e ls . The desired  average 
of 2 was not consisten tly  re a c h e d .lt  would appear

that far greater em phasis must be placed on the 
improvement of garbage handling in the operating 
cities  if fly levels are to be driven lower with 
presen t man power and equipment. The presen t 
equipment, in sec tic id e s , and procedures appear to 
p o sse ss  adequate k illing  power, but the fly breed­
ing po ten tia ls of certain  sec tio n s of each city  are 
extremely high. P lan s  are under way, in coopera­
tion with the T rain ingS erv ices and T echn ical Re­
ports Section, to prepare an organized educational 
and informational program to take place during the 
spring months of 1950 in order to promote good 
prem ises san ita tion  as a fly control m easure.

Arrangements were completed with the N ational 
Foundation for Infantile P a ra ly s is  for the purchase 
of refrigerating equipment for the storage of viro- 
logical specim ens. By mid-August, equipment, 
su pp lies, and detailed  instructions were sen t to 
each project and routine co llections of sew age and 
fly specim ens were being made. The average co l­
lections per project were 30 sewage sam ples and 
40 fly trappings per week. All co llected  specim ens 
were treated  and refrigerated  for future exam ina­
tion.

Pollen  collection  s ta tio n s and instructions for 
their use were sen t to three pro jects (C harleston, 
Topeka, and Phoenix, Ariz.) to co llec t pollen 
count s lid e s  for the remainder of the seaso n . By 
mid-September one sta tion  was e stab lish ed  near 
the geographic center of each city . S lides are 
changed a t 24-hour in tervals, 7 days per week, and 
w ill be held at the project for future exam ination.

Impounded Water S tu d ie s .  Two fina l, one recon­
n a issan ce , and three le tte r m alaria survey reports 
were completed and subm itted to the Corps of 
E ngineers during the quarter. R equests were re­
ceived from the corps for two additional reports. 
The surveys were made in T exas (3), Idaho, 
P ennsy lvania , and Illino is .

The sta ff of the Impounded Water Section 
a s s is te d  the Audio-Visual Production Services 
and the Alabama State Health Department in the 
preparation of a flim strip en titled , “ M alaria Con­
trol on Small Impoundments.”  A ssis tan ce  w as a lso  
rendered the M inneapolis, Minn., Health Depart­
ment in the formulation of p lans for the creation 
of a mosquito abatem ent d is tr ic t in that area.

S p e c ia l  S e r v ic e s .  In September a request w as

ourtesy of the David J. Sencer CDC Museum



37

received  from the Georgia Department of Public 
H ealth for a ss is tan ce  in providing an emergency 
w ater supply for C larkdale, G a., while the filter 
in th a t community’s water treatm ent plant was 
undergoing repairs. After clearance with the 
R egional Office, arrangem ents were made for the 
loan of two mobile w ater-purification units to 
C larkdale. The loan of th is  equipment afforded 
an opportunity to observe the operation of the 
un its under emergency conditions, and the Georgia 
Department of Health agreed to take regular bac­
terio log ical sam ples of the treated  w ater so that 
t h e  e f f e c t i v e n e s s  of the treatm ent might be 
determ ined.

Sntsmolm
A 5-year summary has been prepared of ento­

mological evaluations of the DDT R esidual Spray 
Program for 13 southeastern  S ta tes, from June 
1945 through August 1949, based on a to ta l of 
64,355 inspections of sprayed and unsprayed 
houses. D ata included in th is  summary for the 
months June through August 1949 indicate that 
about the same percentage of houses were main­
tained  free of Anopheles quadrimaculatus mos­
qu itoes in 1949 (88.4 percent), as for the p a s t 4 
years.

Dr. Richard P . Dow, Entom ologist at Thomas- 
v ille , Ga., was assigned  to Iran for a 3-month 
period beginning in August. He was to continue 
a ss is ta n c e  in m alaria control which was in itia ted  
by Dr. Andrews, of the Executive Office, and 
Mr. H all, of Engineering Services, under a co­
operative agreement between the State Department, 
the Communicable D isease  C enter, and the Gov­
ernment of Iran.

MALARIA INVESTIGATIONS

N ew ton , Ga. Routine v is its  by the nurse were 
made to res id en ts  of the experim ental area. In 
A ugust, 24 persons having symptoms suggestive 
of m alaria were found, and in September, 15 were 
found. Blood films from all these  individuals 
proved to be negative.

During the quarter, adult female anophelines 
were collected  and prepared for p recip itin  te s tin g . 
The m osquitoes are collected  from the prem ises 
of rural res id en ces, and a to tal co llection  at each 
residence v isited  is em phasized. T h is  procedure 
w ill resu lt in the accumulation of comparative 
data a t those prem ises examined repeated ly  dur­
ing the seaso n , or in successiv e  years. An analy ­
s is  of the adult anophelines co llected  during the 
1949 season  has been completed. In brief sum­
mary, in Baker County, a total of 1,526 female 
“ quads” with blood was co llected , and 1,136 
w ithout blood; sim ilarly , in the A. crucians  com­
plex, 1,848 fem ales contained blood, and 1,277 did 
not; in the A. punctipennis  com plex, 8 fem ales 
contained blood and 2 did not. More than 9,000 
m osquitoes were co llected  in Baker and Early 
C ounties together, in connection with these host 
preference s tu d ies.

D issec tions were made of fem ales of the A. cru­
cians complex, co llected  from the prem ises of 
rural residences in the experim ental area , to de­
termine if m alaria infections were p resen t. While 
the presence of A nopheles georgianus in the ex­
perimental area is es tab lish ed , it is  probable that 
most of the specim ens d issec ted  were A. crucians. 
Of 381 fem ales d issec ted , 54 (14 percent) were 
found to harbor sm all sporozoites or sporozoite- 
like bodies.

The sporozoites or sporozoite-like s truc tu res 
observed in d issec tio n s at th is  s ta tio n  are sm al­
ler than those of human m alaria. Further ev i­
dence that they do not rep resen t a s tag e  of P la s­
modium sim ilar to those affecting humans, other 
mammals, or birds, is the fac t that routine stom ­
ach d issec tio n s , on the se rie s  of m osquitoes in 
which the sporozoite-like bodies were found, 
failed  to reveal the presence of c y s ts . The p os­
s ib ility  that these sporozoite-like bodies might 
be an interm ediate stage of an organism differing 
from, but re la ted  to , Plasmodium  i s  not being 
overlooked.

Plasm odial infections have been found in the 
southern fence lizard, and observations both in 
the field and in the laboratory are being made to 
determine whether or not these  offer an explana­
tion for the sporozoite infections in A nopheles. 
Approximately 20 percent of the liza rd s  have 
been found to be p a rasitized  by a Plasmodium.
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The National Institutes of Health strain of
4. quadrimaculatus has been maintained in our 
colonies through 11 generations, since i ts  acqui­
sit ion  in November 1948, and the 12th generation 
is now represented by developing larvae. No dif­
ficulty in maintaining this strain has been ex­
perienced. Attempts to colonize local s tra ins  of 
“ quads,” A. crucians, and A. punctipennis  were 
continued on a small scale during the quarter.

About September 1 an important project design­
ed to study the chemical components of waters 
in which “quads” breed was inaugurated. Three 
ponds which are “quad” - breeding and three 
which are non - “quad” - breeding have been s e ­
lec ted  for intensive study. Work was begun on 
d isso lved  organic matter, dissolved e lectro ly tes, 
and d issolved oxygen.

Manning, S. C. In two experiments to determine 
Anopheles  d ispersal,  1,040 A. quadrimaculatus 
and 586 A. crucians were marked with dyes or 
dusts  and re leased  in the s table  where they had 
been collected. Later, about 90 percent of those 
mosquitoes present on the premises were col­
lec ted  each day over a period of a week and ex­
amined for the presence of marked specimens. In 
one experiment 3.6, 1.6, 1.0, 1.0, and 0.0 p e r­
cent of the marked quadrimaculatus re leased  were 
reco llec ted  after intervals of 3, 4, 5, 6 ,  and 7 
days respectively. Only one marked crucians was 
recovered, th is  collection being made on the 3d 
day after re lease .  In the second experiment, data 
for but one day are available. T hese  show that on 
the 2d day after re lease ,  1.9 percent of “ quads” 
and 0.25 percent of crucians were recovered.

The number of mosquitoes d issec ted  during the 
quarter, together with cumulative to ta ls ,  and the 
number which were gland-positive, are given in 
table  1.

In addition to the d issections of Anopheles 
co llected  from routine s ta tions, 46 crucians from 
light traps, 27 crucians from hollow trees ,  and 
6 “quads” from hollow trees were d issec ted , all 
with negative resu lts .

A summary of data  on positive specimens for 
the season  is given in table 2.

H elena ,  Ark. Efforts were made during Septem­
ber to contact all physicians practicing in P h i l ­
l ips  County to explain the functions of the station 
and to offer them the fac ili t ies  of the laboratory

for malaria diagnosis. Eighteen of the 22 doctors 
actively practicing were contacted personally. In 
all but one case, they commented on the decrease 
or absence of malaria cases  in their practice for 
th is  year.

Epidemiological work concerned with routine 
v is i ts  to occupied houses yielded blood films 
from 213 residents  who had not been tes ted  pre­
viously; all were found to be negative for malaria 
parasites ,  although 13 individuals showed symp­
toms suggestive of malaria.

In the study of feeding habits  of A nopheles, a 
total of 1,262 quadrimaculatus was collected for 
precipitin te s ts  in Phill ips  County. In addition, 
1,159 quadrimaculatus, 669 Psorophora confinnis, 
and 1,327 Psorophora discolor  were collected for 
th is  purpose at Stuttgart. R esu lts  reported to 
date are shown in table 3.

D issec tions were begun in July, 1949. During 
the quarter, 151 A. quadrimaculatus, 7 A. punc­
tipennis, and 4 A. crucians females were d is se c ­
ted. Clands and guts in all specimens were 
negative for malaria parasites .

FLY  CONTROL

The field operations begun at each of the five 
fly control - polio investigations c it ies  in the 4th 
quarter of fiscal year 1949 were c o n t i n u e d  
throughout the 1st quarter, f iscal year 1950. En­
tomological evaluations at all projects reached 
maximum proportions during th is  period, with 
approximately 500-600 blocks in each city being 
covered by the grill surveys each week. Fly  trap­
ping operations for qualitative determination of 
fly populations continued at a rate of approxi­
mately 12-20 collections per week per city.

In early August, additional collection of flies  
for virological study was begun. For th is  work, 
each section of the city was divided into two to 
three subsections with two trap collections being 
made per subsection per week. All flies  collec­
ted for viological study are inactivated and killed 
by dry ice, after which they are stored at subzero 
temperature in the freezer plant until subject to 
analysis .  T h is  virological study is  a cooperative 
undertaking by CDC, National Foundation for In­
fantile P a ra ly s is ,  and the Yale School of P re ­
ventive Medicine.

In August, a se r ies  of nine experimental tes ts ,
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TABLE 1 Summary o f  D i s s e c t i o n s  o f  “ A n o p h e le s "

S p e c ie s
(Quarterly

T o ta l
Cum ulative  
T o ta 1-1949

N o .  c r u c i a n s  d i s s e c t e d 4 , 1 9 0 1 3 , 9 2 8

N o .  c r u c i a n s  w i t h  s p o r o z o i t e s 2 1 0

P e r c e n t  c r u c ia n s  w i t h  s p o r o z o i t e s 0 . 0 7 0 . 0 8

N o .  q u a d r i n a c u la t u s  d i s s e c t e d 3 , 8 7 3 5 , 3 7 8

N o .  quadr imacu l a tu s  w i t h  s p o r o z o i t e s 4 5

P e r c e n t  q u a d r im a c u la tu s  w i t h  
s p o r o z o i t e s

0 . 1 0 0 . 0 9

N o .  p unc t  i p e n n i s  d i s s e c t e d  
( a l l  n e g a t i v e )

2 5 1 7 2

TABLE 2 S p o r o z o i t e - P o s i t i v e  S a l i v a r y  G la n d s  Found in  
' ‘A n o p h e le s ” D u r in g  J u l y ,  A u g u s t ,  an d  S e p te m b e r  1949

Date
C o l le c te d S p e c ie s

E s t im a ted  No. 
S p o ro z o i te s

S ta t i o n  from Which 
C o l l e c te d

J u n e  2 9 c r u c i a n s 1 , 0 0 0  a n d  o v e r 5 0 3 I n  s e c t i o n  p r e v i o u s l y  
w i t h  h i g h e s t  m a l a r i a  
i n c i d e n c e  .

J u l y  6 c r u c i a n s 1 0 0 - 9 9 9 E 3 6 8 I n  n o n m a l a r i o u s  s e c t i o n .

J u l y  2 0 q u a d r im a c u la tu s 1 0 0 - 9 9 9 6 0 1 I n  a  p r e v i o u s l y  
m a l a r i o u s  s e c t i o n .

A u g .  9 q u a d r im a c u la tu s 1 , 0 0 0  a n d  o v e r 6 0 1 I n  a  p r e v i o u s l y  
m a l a r i o u s  s e c t i o n .

A u g .  9 c r u c ia n s 1 , 0 0 0  a n d  o v e r 6 0 1 I n  a  p r e v i o u s l y  
m a l a r i o u s  s e c t i o n .

A u g .  3 1 q u a d r im a c u la tu s 1 , 0 0 0  a n d  o v e r 4 8 6 I n  s e c t i o n  p r e v i o u s l y  
w i t h  h i g h e s t  m a l a r i a  
i n c i d e n c e .

S e p t . 6 q u a d n m a c u  la tu s  

... ..........................

1 0 0 - 9 9 9 5 7 1 I n  a  p r e v i o u s l y  
m a l a r i o u s  s e c t i o n .

TABLE 3 R e s u l t s  o f  P r e c i p i t i n  T e s t s  T h rou gh  S e p te m b e r  30, 1949, 
on "A. q u a d r i m a c u l a t u s ’’

L o c a t io n N egative Human Equine Bovine P o rc in e Avian
M u l t ip le
R eac t io n

L a k e  T o w n s h i p
( T o t a l  7 6 3 )

5 7 2 4 6 8 1 4 0 7 7 7 2 E - B  
2  B - P  
1 P - A  
7 E - P

B a l a n c e  o f  
P h i l l i p s  C o u n t y  
( T o t a l  7 5 )

1 9 1 5 2 2 2 7 1 N o n e

S t u t t g a r t ,  A r k . 1 3 2 9 1 5 0 9 2 19 2 6 8 1 E - B
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using the relatively new insectic ide dieldrin, 
were begun at the Phoenix, Ariz., project. P re ­
liminary resu lts  indicating a re la tively  high de­
gree of control were obtained.

ECTOPAR ASITE STUDIES
Data available for analysis  on the effective­

n ess  of 10 percent DDT dust were received from 
51 counties in 10 States. These  include records 
of ectoparasite  identifications from 1,676 rats ,  
and of successfu l  t e s t s  of se ra  from 1,390 rats . 
R esu l ts  of complement fixation te s ts  on rat sera  
show no change in the percentage of ra ts  from 
nondusted areas which were positive for typhus 
(11.3 percent), when compared with the same 
period in 1948 (11 percent). L ikew ise, the over­
all re su lts  obtained during th is  quarter fail to 
show any reduction in the percentage of typhus 
infection in ra ts  from premises dusted 31 or more 
days previously (11.5 percent), when compared 
to nondusted premises (11.3 percent). However, 
an ana lysis  by States shows that very good re­
su lts  were obtained in all S tates, with the ex­
ception of Texas where no reduction whatever 
w as obtained in dusted premises. The percentage 
of ra ts  positive for typhus from nondusted prem­
is e s ,  and from premises dusted 31 or more days 
previously was, respectively, 18.8 percent and 
20.8 percent for T exas,  and 7.7 percent and 1.6 
percent for all other States. The reasons  for this 
discrepancy are not readily apparent from the 
reported data.

E c toparasite  data  on the 1,676 ra ts  examined 
show fairly good control of nonsticktight fleas 
and mites (Laelaps nu tta lli and Echinolaelaps  
echidninus) but show little  reduction in sticktight 
f leas  and L ip o n yssu s bacoti, and no reduction at 
all  in the rat louse.

A study of the data for X enopsylla  cheopis by 
S ta tes  shows that comparable reduction occurred 
in the percentage of ra ts  found infested during 
the first 6 months after dusting, as  compared to 
tha t of nondusted areas .  However, in T exas ,  an 
increase in infestation appeared a t  p e r i o d s  of 
over 6 months after dusting, and little  reduction 
when all dusting periods are combined.

For comparative purposes with the above men­
tioned use of 10percent DDT dust, analyses were 
run on the available data covering the effective­
n e ss  of 5 percent DDT dust, based  on records

from 26 counties in 6 States. The la tter data con­
s i s t  of records of ectoparasite  collections from 
1,183 rats , and of successfu l te s ts  of se ra  from 
982 rats . Briefly, when these 5-percent-DDT-dust 
data are broken down into short monthly dusting 
periods, they show rather poor control of the three 
spec ies  of nonsticktight rat f leas, even during 
the first 2 months after dusting. Thus, the per­
centages of reduction in rat flea population on 
the 5 percent dusting project compare U N F A V O R ­

A B L Y  with those obtained with 10 percent DDT 
dust (for cheopis, 51 percent with 5 percent dust 
and 84 percent with 10 percent dust).

DYSENTERY VECTOR CONTROL

G enera l.  An accelerated  sanitation program was 
started late in July in the city of Thomasville, 
Ga., in cooperation with municipal officials. By 
early August 3-times-a-week pick-up of garbage 
had been established. Decause of fly breeding 
in commercial w astes , as yet impossible to elimi­
nate, it  was necessary  to use chemical control 
around two industrial plants . Studies concerned 
with explaining the daily fluctuation in fly den­
si t ie s  were inaugurated. Observations in th is  area 
upon fly breeding in household garbage, indicated 
that fly population potentials from th is  source 
alone were far in e x c e s s  of those populations 
actually encountered in any of the study towns; 
the role that environmental res is tance  and periodic 
garbage collections play in the c u r t a i l m e n t  of 
th is  fly breeding potential is  being investigated.

Epidemiological activity included the collection 
and examination of some 3,000 human stool cul­
tures from Thomas County and 165 from Moultrie, 
a s  well as  the making of routine interviews for 
case finding in the study cities .

Our cooperative studies  on the associa tion  of 
eye-gnats with the transmission of acute conjunc­
tiv itis  c o n t i n u e ,  and Dr. Dorland Davis of the 
Microbiological Institute of NIH has estab lished  
a laboratory at the station.

F ly  A ttrac tan t S tud ies .  In performing fly den­
sity  s tudies, there has been a long recognized 
need for standard attractants  that are available 
at all seasons  and that will compete favorably 
with normally encountered a ttractants .

Mixed baits , using seasonally  abundant vege­
table and fruit a ttractants , are at bes t  not s tand­
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ard attrac tan ts  from season to season , since they 
vary in composition. Preliminary studies  of the 
time spent in feeding by individual flies  through­
out the day show a wide range, but actually only 
a small percentage of the day can be said to be 
spent in feeding. It was indicated from these and 
other s tud ies  conducted by members of the project 
s taff  tha t some other approach to fly sampling 
should be investigated. Oviposition studies  upon 
favorable breeding media may be used as a com­
parison with feeding-attracted f l ies . Oviposition 
indices throughout a 24-hour period might give a 
better sample of the fly population for that period 
than would be expected from discontinous obser­
vations such as grill counts, which only vouch 
for the fly index obtained upon the sample attract- 
ant at the exact time the count was made.

Samples of a r t i f i c i a l  house fly media were 
fortified with urea and aged; and then were used 
for attractant te s ts .  So far, the most attractive 
oviposition medium was that f o r t i f i e d  with 30 
grams of urea per 1,600 cubic centimeters of water, 
and aged for 120 hours before using. This medium 
was used to collect house fly eggs, which were 
allowed to hatch and the larvae reared to the 3d 
instar for counting. The numbers of maggots thus 
collected in 12 blocks in Thomasville correlated 
c losely  with the flies counted in the same blocks 
by the grill method. Further te s ts  will be made 
and additional oviposition media tes ted  for other 
common flies.

SPECIA L STUDIES

Kern County, C alif .  In spite of the intensive 
local control of mosquito vectors of encephalitis , 
local veterinarians reported the occurrence of 26 
c lin ical horse ca se s .  However, these were not 
confirmed by laboratory diagnosis.

Some 5,500 female mosquitoes were collected 
and frozen for virus te s ts ;  collections of mites 
frozen for the same purposes totaled 31,700. In 
the avian malaria s tud ies ,  of a total of 441 female 
C ulex tarsa lis  mosquitoes that were d issected , 
10 percent were p o s i t i v e  either for oocysts, 
sporozoites, or both.

The first successfu l colonization of the mite 
L . sylviarum  was made in a large breeding colony 
of hybrid sacred white and ring-necked d o v e s  
e s tab lished  in a mosquito-proof i n s e c t a r y  at

Bakersfield. This  colony is being used to study 
experimental t r a n s m i s s i o n  of St. Louis and 
Western equine v iruses.

Yakima v a l l e y ,  Wash. In an attempt to deter­
mine why St. Louis encephalitis  ra tes  in man, 
and Western equine ra tes  in man and horses , have 
decreased to the point of practical disappearance 
within the last  few years, an intensive survey 
was made during the normal encephalitis  season . 
It was found that, although no measures aimed at 
mosquito control ever had been carried out in this 
area, a remarkable reduction in the number of all 
mosquito spec ies  had occurred in most loca lit ies .  
This  may be due to the increasing use of DDT in 
agricultural spray p r a c t i c e .  It was noted that 
water collections in the vicinity of orchards were 
in all c a se s  N E G A T I V E  for mosquito larvae; 
those in hop-growing areas where DDT was not 
used, and in pastures, were commonly infested. 
Also, house flies were observed only in small 
numbers, even on dairy farms. The use of DDT 
increased from 0 in 1942, to 2,612,000 pounds in
1948. Apples, pears, peaches, and cherries are 
treated from 2 to 3 times per season  with DDT in 
various forms, principally 25 percent dust,  at about 
50 pounds per acre. Other important truck and food 
crops are sprayed or dusted with varying amounts.

Dr. Alexander D. Langmuir was appointed Chief 
of Epidemiology Services, on August 1, 1949, 
succeeding Dr. Seward E . Miller, Acting Chief. 
For three years before accepting his  new position 
he had served as  a ssoc ia te  professor of epidemi­
ology at The Johns Hopkins University School of 
Hygiene and Public Health at Baltimore, Md. He 
received his Bachelor of Arts degree from Harvard 
College, h is  medical degree from the Cornell 
University Medical College, and his Master of 
Public  Health degree from J o h n s  H o p k i n s  
University.

MALARIA INVESTIGATIONS

Beginning in July 1949, the State of South
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Carolina introduced a new individual-case mor­
bidity reporting system. This has resulted  in a 
marked decrease in the number of reported cases  
of malaria. Only 126 cases  of malaria were re­
ported during the q u a r t e r  compared to 1,800 
reported in a similar period the previous year. 
Of these 126 reports, 40 percent were submitted 
by one physician and 21 percent by another. 
D iagnosis  of these cases  has been entirely on 
clin ical grounds, and repeated efforts to confirm 
some of these  d iagnoses microscopically have 
not met with su ccess .

In the State of M ississippi the bounty of $5 for 
malaria laboratory confirmations, which was 
institu ted  in July 1948, was increased to $10 on 
July  1, 1949. During the quarter, payments were 
made by the State on only two c a se s .

T exas  continued to dominate the m a l a r i a  
reporting picture, with 982 reports of the 1,488 
c a s e s  n o t e d  during the quarter from the 13 
“ traditionally malarious S ta te s .”  It is believed, 
however, that these reports do not reflect the 
true incidence of malaria because, according to 
a report of the Director of the T exas  State Health 
Department Laboratory, only two positive smears 
had been found at the central and distric t State 
laboratories from September 19, 1948, to July,
1949. The initiation of a malaria a p p r a i s a l  
program in T exas ,  beginning October 1, 1949, 
will be watched with interest.

Table 1 summarizes the resu lts  of the appraisal 
program in M ississippi and South Carolina, the 
two States in which regular investigation of 
individually reported ca se s  was conducted during 
the quarter. Of a to ta l 114 individual cases  
appraised, only 9 could be c lass if ied  as  posi­
tive on the b as is  of laboratory confirmation. In

only 3 of these  9 did the investigation suggest 
the possib ili ty  of the infection’s having been 
acquired indigenously.

With the evident rapid disappearance of c a se s  
of malaria which can be confirmed by laboratory 
te s ts ,  plans were initiated during the quarter to 
change the emphasis of the malaria appraisal 
program. Instead of merely seeking to  confirm or 
disprove the diagnosis of malaria, in the future 
an effort will be made to co llect more detailed 
clinical and epidemiological information on the 
individual cases  appraised and to secure blood 
serum and other specimens for additional diag­
nostic  s tud ies .  Thus the field representatives 
will be serving as  aides in the diagnosis in a 
variety of febrile communicable d ise a se s .  Insofar 
as time permits the field representatives will 
participate a lso  in other appropriate communi­
cable d isease  control programs under the direc­
tion of the State epidemiologist. Of particular 
interest will be the appraisal of reported cases  
of typhus fever with attempts to collect blood 
specimens for confirmation by c o m p l e m e n t  
fixation tes t .

L E P R O S Y  IN V E ST IG A T IO N S
On August 18, Medical Director L. F .  Badger 

reported for duty and took charge of the Leprosy 
Control Program.

F ie ld  activ it ies  during the quarter were limited 
largely to the follow-up of contacts  of known 
cases  as well as  ca se s  who have left Carville, 
either as arrested ca se s  or as  absconders. The 
absconded cases  have been urged to be examined 
frequently at the U. S. Marine Hospital where 
some of them have received treatment. In a few 
instances,  absconded cases  have returned to 
Carville.

TABLE 1

R e c o r d  o f  M a l a r i a  A p p r a i s a l  
J u l y ,  A u g u s t ,  S e p t e m b e r ,  1 9 4 9

S t a t e
Cases

R eported
Cases

A ppraised
C ases Appraised As

P o s i t i v e Presumptive D oub tfu l Improbable

M i s s i s s i p p i 4 6 3 9 3 13 3 2 0

S o u t h  C a r o l i n a 1 3 2 7 5 6 5 7 12 0

T o ta l 1 7 8 1 1 4 9 7 0 15 2 0
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Plan s  for future field work include placement 
of medical epidemiologists and epidemiological 
nurses in appropriate locations in the four States, 
Florida, Louisiana , T exas ,  and California. The 
field program will attempt to develop appropriate 
fac il i t ies  for diagnosis , treatment, and follow-up 
of c a se s  and contacts and for the initiation of 
epidemiological investigations.

Q F E V E R
Beginning July 1, 1949, the Q Fever program 

was transferred from Veterinary Public Health 
Services to Epidemiology Services. This program 
is  a cooperative one with the California State 
Department of Health, under Dr. Edwin Lennette.

TYPHUS INVESTIGATIONS
P la n s  were completed during the quarter for 

the discontinuation of the typhus investigations 
program at Ihom asv il le ,  Ga., as of December 1, 
1949, with a spot recheck to be made in the 
summer of 1950.

POLIOMYELITIS STUDIES
During the quarter many modifications were 

made in the plan of evaluation of the effect of 
fly control on the occurrence of poliomyelitis 
in the five-city program. Emphasis was directed 
toward developing more reliable methods of 
measuring fly densit ies .  Additional personnel 
w e r e  a p p o i n t e d  in Charleston, W. Va., and 
Topeka, Kans., to make Scudder grill counts 
independently of control operations, in predeter­
mined blocks, which represent a stratified ran­
dom sample of the city. Analysis of these data is 
s t i l l  in progress.

SZaboiatoïu
In July the Plague Suppressive Laboratories at 

San Francisco  were transferred to L a b o r a t o r y  
Services as  the Western CDC Laboratory, with 
Medical Director C. R. Eskey as  Medical Officer 
in Charge, and Senior S u r g e o n  V. B. Link in 
charge of the Plague and Rodent Control Unit.

Exclusive of serv ices  rendered as  a part of 
cooperative surveys, more than 16,000 items were

furnished in answer to upwards of 4,000 requests  
for aid. Among these serv ices ,  33 percent of the
12,000 reference diagnosis s p e c i m e n s  came 
directly from State and local public health depart­
ments.

F ie ld  survey specimens examined during the 
quarter totalled more than 25,000 items.

CONSULTATION SERVICES
Dr. E. J. Tiffany was called to active duty a s  

Senior Surgeon (R) on September 1, in charge of 
Consultation Services. In a d d i t i o n  to making 
public health laboratory surveys and p r o g r a m  
reviews, Dr. Tiffany will bear the chief responsi­
bility  for the presentation of refresher training 
courses away from Atlanta.

During this quarter a laboratory survey and 
program review was made for the State of Wash­
ington, and a follow-up r e v i e w  was made in 
Kentucky.

A 5-day course of lectures in bacteriology and 
parasitology was given at Portland, Ore., in July, 
under the ausp ices  of the Oregon State Board of 
Health.

At the request of the Texas State Department 
of Health, a similar 3-day course of refresher 
t r a i n i n g  lec tu res  was given a t  Austin, Tex. 
Abstracts of the lectures was reproduced and d is ­
tributed to registrants  for these  courses—120 in 
Oregon and 80 in T exas.

Diagnostic c o n s u l t a t i o n  se rv ices  w e r e  
supplied in Arizona (parasitology); in Georgia, 
Louisiana , Kentucky, Arkansas, and Colorado 
(virus).

A short refresher course in helminthology was 
given in Florida, while spec ia l  lectures  in bac­
teriology were given in Columbus, Ga., and for 
t h e  Emory U n i v e r s i t y  School of Medicine, 
Atlanta, Ga.

TRAINING
Regularly scheduled c o u r s e s  were held in 

“ S e r o l o g i c a l  D i a g n o s i s  of R icke tts ia l  
D is e a s e s ,”  “ Laboratory Diagnosis of Mycotic 
D is e a s e s ,”  “ Laboratory Diagnosis of Tubercu­
lo s i s , ”  and “ Laboratory Diagnosis of P a ras i t ic  
D is e a s e s .”

EXTENSION SERVICE
Specimens, keys, and charts were sen t each 

month to 295 l a b o r a t o r i e s .  The shipments
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included Endamoeba h is to ly tica  cy s ts ,  E ndololi-  
max nana cy s ts ,  hookworm ova, and Strongyloides  
larvae; Trypanosoma cruzi and Leishm ania dono­
vani; P edicu lus hu m  a n u s ,  and C a l l i t r o g a  
macellaria.

Loan se t s  of parasito logical material and keys 
were sen t to five laboratories in Georgia, West 
Virginia, Arkansas, and Connecticut.

EVALUATION PROGRAM

The Parasito logica l Evaluation P r o g r a m  to 
evaluate  proficiency in the diagnosis of amebia­
s i s  began in July, with monthly shipments of 10 
specim ens to 38 States and 4 Territorial health 
department laboratories.

Three referees designated by the American 
Society of Tropical Medicine serve as  consul­
tan ts  to examine all specimens when these are 
shipped to laboratories in the following States 
and Territories: Alaska, Arizona, Arkansas, Cali­
fornia, Canal Zone, C o n n e c t i c u t ,  Florida, 
Georgia, Hawaii, Idaho, Illinois, Indiana, Iowa, 
K an sas ,  Kentucky, Louisiana, Maine, Maryland, 
M assachusetts ,  Michigan, Minnesota, Mississippi, 
Montana, Nebraska, Nevada, New Jersey , New 
York, North Carolina, North Dakota, Ohio, Ore­
gon, Puerto  Rico, South Carolina, T ennessee , 
T e x a s ,  Utah, Vermont, Virginia, W a s h i n g t o n ,  
West Virginia, and Wisconsin.

PARASITOLOGICAL STUDIES

T i t r a t i o n s  of E . h is to ly tica  antigens were 
begun to determine the effect of long-time storage 
on their reactivity .

A m o d i f i c a t i o n  of the Heidenhain’s iron- 
hematoxylin p r o c e d u r e  for t i s su e s  has been 
developed, which yields critical and p r e c i s e  
re su l ts  without need for destaining. Work is  con­
tinuing to adapt the method for fecal smears.

A comparison of the effec tiveness  of concen­
tration techniques for intestinal paras i tes  was 
begun, using formalin-preserved and unpreserved 
stool specimens containing a variety of eggs and 
cy s ts .  During this q u a r t e r  the Ritchie ether 
sedimentation method has been compared with 
the F au s t  Zinc Sulphate flotation procedure,

A t a x o n o m i c  study of biting midges in the 
genus Culicoides has been continued.

Stock cultures of in testinal protozoa have been 
maintained with and without the continuous use

of penicillin and streptomycin in the m e d i u m .  
Although the bacterial flora a p p a r e n t l y  was 
altered by use of these antib io tics, no consistent 
change was effected in the growth characteris tics  
of the various protozoa in the t r e a t e d  se r ies .  
When the protozoa were transferred to regular 
media, they resumed all their old charac teris tics .  
With the use of antibiotics it has been possible 
to maintain Endamoeba coli and Bientamoeba  
frag ilis  a s  stock cultures for over 2 m o n t h s ;  
these  organisms are ordinarily difficult to main­
tain in culture.

The deep-freeze preservation of paras i tes  in 
s tool specimens was not a sa tisfactory  method 
for subsequent recovery of pa ras i te s  by the usual 
diagnostic techniques.

From the collecting laboratory in Puerto Rico 
s tu d ie s  on the effects of light and temperature 
on hatching of miracidia of Schistosom a mansoni 
have been completed and are being prepared for 
publication.

VIRUS AND RICKETTSIA STUDIES
A virucidal factor for Newcastle d isease  virus 

was found in large amounts in the normal se ra  of 
man, monkey, rabbit, and guinea pig; th is  factor 
was absent in sera from ferrets, hamsters, chick­
ens ,  and mice. The factor is probably assoc ia ted  
quantitatively with one of the four components of 
complement. Both complement and the neutral­
iz ing factor of normal se ra  can be preserved for 
m o r e  t h a n  a year at -10° C. or in the dry-ice 
refrigerator; both activ it ies  are completely lost 
after storage at 4 °C .

The neutralization te s t  in mice for evidence of 
antibodies against encephalitic  v iruses is under 
study; paralle l te s ts  using inactivated and normal 
se ra  are being made to determine if the values 
now considered p o s i t i v e  for the encephalit is  
viruses should be changed.

Experiments are under way to develop a com­
plement fixation te s t  for the identification of the 
different type s tra ins of the myositis virus, now 
called the Coxsackie virus (Dalldorf and Sickles). 
F if ty  different iso la tes  of this virus are avail­
able , and thus far four types can be recognized.

A pathological comparison of brains from natu­
rally occurring animal ca se s  of encephalit is  has 
been started to determine any bas is  for differen­
tiation of the Eastern  and Western s tra ins .  It has
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been shown that differentiation cannot be made 
on the bas is  of the type of infiltrating cell. •

A colony of mites, L iponyssus sylviarum , has 
been es tab lished  for use in future experiments 
on transmission of e q u i n e  encephalomyelitis. 
To date ,  t h r e e  complete generations of mites 
have developed and the colony is thriving. Anoth­
er colony, L. bursa, has been established.

C o m p l e m e n t  fixation te s ts  on human sera  
aga ins t  lymphocytic choriomeningitis antigen 
to ta lled  19 specimens, of which 2 from Arizona, 
1 from Louisiana, and 1 from Ohio were positive.

N eu tra liza tion  t e s t s  using adult mice were run 
ag a in s t  Eastern  equine e n c e p h a l o m y e l i t i s ,  
Western equine encephalomyelitis, and St. Louis 
encepha li t is  v iruses. Among the human sera , 33 
specim ens were tes ted  against E .E .E . ,  of which 
a single specimen from Georgia and 1 of 6 sera 
from Louisiana were positive; of 64 specimens 
te s ted  against W.E.E., 5 of 18 from C o l o r a d o  
were positive; of 5 2 sera  tes ted  against St. Louis 
v irus ,  1 of 15 from Colorado and a single serum 
from L ouisiana  were positive.

A n i m a l  se ra  tes ted  against these viruses 
showed 21 of 82 te s ts  against E .E .E .  positive. 
Only 1 of 11 horse and mule sera  from Arkansas, 
9 of 11 horse sera  from Georgia, and 11 of 15 
horse se ra  from Louisiana were positive. A s in ­
gle serum from 8 horse and mule specimens from 
Arkansas was positive against W.E.E.

F o r  the i s o l a t i o n  of poliomyelitis virus 24 
human specimens were submitted from Southern 
S ta te s :  1 of 3 spinal cord specimens and 3 of 5 
feca l specimens from Alabama showed poliomy­
e l i t i s  when inoculated into monkeys; 1 of 3 fecal 
specimens from Kentucky, 4 of 5 fecal specimens 
from Oklahoma, and a single fecal specimen from 
T e n n e s s e e  were p o s i t i v e  when te s ted  in 
monkeys.

By inoculation into a monkey, sewage from a 
main sewer in an Oklahoma town was shown to 
contain poliomyelitis.

Human material, inoculated into baby mice for 
iso la tion  of the Coxsackie virus, r e s u l t e d  in 
r e c o v e r y  of virus from feces  and from mouth 
w ashings. These te s ts  used s p e c i m e n s  from 
Alabama, Delaware, Florida, L o u i s i a n a ,  and 
Oklahoma.

Arthropods collected in Georgia, K ansas ,  and

L ouis iana  were inoculated into mice for recovery 
of virus, but none of 273 lots gave p o s i t i v e  
resu lts .

BACTERIOLOGICAL STUDIES
Arrangements were made at Grady Hospital, 

Atlanta, for a long-time survey of d i p h t h e r i a  
carrier ra tes  and bacteriological s t u d i e s  of 
diphtheria ca se s .  This  study should yield impor­
tant information on the prevalence of different 
types of diphtheria bacilli  and their relationship 
to morbidity and fatality  ra te s ,  to the rate and 
duration of transitory infection, and to reinfection 
in healthy carriers. The investigation will also 
lend itse lf  to a study of the effects  of antib io tics 
and to some aspec ts  of diphtheria allergy.

The preparation of antigens for the diagnosis 
of Streptobacillus moniliformis was initiated, and 
an tise ra  for th is  organism have been prepared.

A laboratory manual for “ Laboratory Diagnosis 
of Bacteria l D ise a se s”  has been completed. The 
s e c t i o n s  deal with d i p h t h e r i a ,  N eisseria , 
Brucella , Staphylococcus, and Clostridium.

Work on the filmstrip, “ Preservation of Bac­
teria  by Desiccation in Vacuo,” was completed.

Streptococcus cultures tend to degenerate when 
maintained in vitro in the laboratory and to yield 
antigens with little or no “ M”  substance  e ssen ­
t ia l  for typing. T e s ts  have been s ta r ted  to deter­
mine the best methods for regaining streptococ­
cus cultures rich in this M antigen from degen­
erated strains.

During the quarter, 35 shipments of s treptococ­
cus grouping and typing se ra  totalling 521 millili­
ters  were made. It is  proposed to develop a s tock 
of lyophilized cultures of representative s tra in s  
for a ll  the Streptococcus groups and for a l l  group 
A types.

The battery of antigens used in the Rickettsia] 
l a b o r a t o r y  includes murine typhus, Q fever, 
Rocky Mountain spotted fever, and rickettsia lpox. 
No t r u e  c a s e  of r ickettsia lpox has yet been 
encountered. It has been found that r icke tts ia l­
pox antigen reflects  the p r e s e n c e  of Rocky 
Mountain spotted fever earlier than the specif ic  
RMSF antigen. Table  1 presen ts  a summary of 
the resu lts  of te s ts  on 484 human se ra  submitted 
for diagnosis.

All of 34 cow sera  received from Alaska were 
negative when te s ted  for Q fever antibodies.

urtesy of the David J. Sencer CDC Museum



46

T a b le  1

Summary of t e s t s  on 484 human sera  submitted 
for diagnosis:

Name o f  T e s t
Number 
o f  S e ra

Number
P o s i t i v e

P e r c e n t
P o s i t i v e

W e i l - F e l ix 447 148 3 0 .1
Typhus (C .F . ) 459 33 13 .9
Q F ever  ( C . F . ) 484 4* 1.2
R .M .S .F .  (C .F . ) 461 56 12.1
R i c k e t t s i a l p o x  (C .F .) 457 70 18.6

* T w o  o f  the p o s i t i v e  Q f e v e r  sera  came from  
M aryland a n d  tw o  from A r i z o n a .

A to ta l  of 4,888 rodent se ra  from typhus sur­
veys and control s tud ies  contained 12.1 percent 
of posi t ives  for murine typhus.

Complement f i x a t i o n  t e s t s  for the lympho- 
granuloma-psittacosis group, using lygranum 
a n t i g e n ,  were run on 137 specimens from 26 
S ta te s ,  and 17.5 percent of the specimens were 
positive .

None of the 14 se ra  from six  States were posi­
tive when te s ted  for evidence of histoplasmosis.

Sera were received from 39 States and from 
Norway and the P a n a m a  C a n a l  Zone to be 
examined for antibodies against E. h isto ly tica , 
Trichinella , and E chinococcus. The majority of 
the specimens were received directly from physi­
c ians .  Among these  specimens, 351 of the 1,120 
se ra  tes ted  for amebiasis were positive; 6 of 156 
se ra  were positive for tr ichinosis; 3 of 53 sera  
were positive for echinococcosis .

During the q u a r t e r  3,500 m i l l i l i t e r s  of 
Salm onella  se ra  and 3,000 milliliters of Shigella  
an tise ra  were prepared. In addition, 0  se ra  were 
prepared for the most c o m m o n l y  encountered 
somatic groups of E. coli. Cultures representa­
tive of the remaining 85 recognized 0  groups of
E. Coli were received for future use in s e r u m  
production.

Production of an tise ra  for the K lebsie lla  group 
was begun.

Cultures from two outbreaks of food poisoning 
in man were identified as  Arizona paracolon bac­
teria . In one of these  outbreaks the vehicle of 
infection apparently was home-made ice cream, 
while in the other it was a drink mixed by a per­
son who had been ill with diarrhea 3 days pre­

viously and who s t i l l  was carrying the bacteria.
A new Salmonella type, S. duval, was identi­

fied. It is represented by two c u l t u r e s  from 
apparently normal dogs in Florida.

A total of 107 c u l t u r e s  of S. typhosa  were 
i d e n t i f i e d  and their b a c t e r i o p h a g e  types 
determined.

Some lots of histoplasmin have been s tand­
ardized and are a v a i l a b l e  for distribution in 
answer to requests .

CLINICAL PATHOLOGY
New projects include an evaluation of methods 

for determining nonprotein nitrogen substances  
in blood and urine , with particular reference to 
urea and creatinine; an evaluation of methods for 
determining glucose in peripheral blood; and an 
evaluation of micromethods in blood chemistry.

WESTERN CDC LABORATORY
During the quarter plague was demonstrated 

for the first time in Thomas County, Kans., and 
Bernalillo County, N. Mex. The la tter area was 
only 10 miles from a human case reported during 
July.

Plague was demonstrated in five fleas taken 
from a pocket gopher, Thomomys fossor, trapped 
in Park County, Colo. This was the f irs t  time 
th is  laboratory has been able to implicate pocket 
gophers as being involved in the transmission 
of plague. However, infected fleas were found on 
a pocket gopher in California several years  ago.

The seven field units operated by this labora­
tory collected material in 31 counties of K ansas,  
Montana, Nebraska, New Mexico, and Wyoming, 
and the laboratory examined additional sp ec i­
mens c o l l e c t e d  by other u n i t s  operating in 
Washington, C o l o r a d o ,  and Utah. During this 
period plague infection was demonstrated in 15 
instances.

Two human ca se s  of b u b o n i c  plague were 
reported in New Mexico August 3, 1949. Neither 
case  resided in an area where domestic ra ts  are 
found, nor did either case give a history of direct 
contact with any wild rodent. It may be assumed, 
however, that the transmitting agents were wild 
rodent f leas ,  since both i n d i v i d u a l s  lived on 
farms and had been in the field. One case  was a 
10-year-old boy who r e s i d e d  on a ranch near 
Cerro, Taos County, while the other was a man 
37 years old who worked on a farm near P la c i ta s ,
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Sandoval County. Both patients were very ill, but 
recovered. One, the older, was first treated with 
penicillin , then with chloromycetin; the o t h e r  
was treated with streptomycin and sulfadiazine .

Macroscopic autopsy examinations were made 
of 3,958 rats  trapped in San Francisco, and the 
f leas  from these  rats as well as  f leas  taken from 
ra ts  in Bremerton, Seattle , and Tacoma, Wash., 
were inoculated to determine whether or not they 
were infected with plague. No evidence of plague 
infection was found.

Th is  laboratory continued to conduct those 
bacteriological examinations, which r e q u i r e  
a n i m a l  i n o c u l a t i o n s ,  for the U. S. Marine 
Hospital a t  San Francisco . It also made all bac­
teriological te s ts  of w a t e r  specimens for the 
Federa l  Security Agency Region X.

*Technical 
Development

TOXICOLOGY
(Note: The follow ing information is  the resu lt 

o f  work in progress and the conclusions reached  
may not be final. For th is reason, the contents 
should not be published or referred to in articles  
for publication w ithout perm ission. Reference in 
th is  report to any commercial materials or equip­
ment does not in any way constitu te  a recom­
mendation o f  such m aterials or equipment by the 
U. S. P ublic Health Serv ice .)

T o x ic i ty  of Dieldrin**. Twenty-five percent 
concentrate, 5 percent solutions, and 2.50, 1.25, 
and 0.62 percent emulsions have been tested  
using rats and rabbits as experimental animals. 
Doses were applied to the clipped skin of the 
shoulder area at the rate of 400, 80, 40, 20, and 
10 milligrams of technical dieldrin per kilogram 
of body weight. The volume of solution or emul­
sion applied at a single dose was in a ll  c a se s  
equivalent to a dose of 112 cubic centimeters

for an average (150-pound) man. Rabbits  were 
killed by a l l  formulations used, but all ra ts  have 
gained weight when treated 50 times with 0.62 
percent emulsions, and some ra ts  have survived 
and gained weight when treated 50 times with 
1.25 and 2.50 percent emulsions. Convulsive 
s ta te s  were observed in animals which su b se ­
quently died. Autopsy did n o t  r e v e a l  t h e  
mechanism of death, but t i s s u e s  of treated ani­
mals contained significant amounts of insec ti­
cide as shown by b ioassay .

A part of the dairies where experimental fly 
larviciding was carried out suffered injury to 
chickens. Some young chickens (up to 2 pounds) 
died following typical convulsive se izu res .  Adult 
chickens were not affected even when kept 
permanently in the same pen where the younger 
victims were exposed only a short time. There 
was a suggestion of different suscep tib il i ty  in 
different breeds as  well a s  in different ages  of 
chickens. On b ioassay , t i s s u e s  of chickens which 
died showed significant amounts of insectic ide .

T o x ic i ty  of Aldrin***. Chickens were a lso  
injured by field te s ts  of aldrin used as a fly 
larvicide. Young chickens died following typical 
convulsions while adults showed no injury. Other 
findings were similar to those with dieldrin under 
similar circumstances.

R oden tic ide  S tudies .  In laboratory investiga­
tions, 11 of 27 Norway ra ts  sublethally  poisoned 
2 months earlier, by voluntarily eating 5 milli­
grams per kilogram of ANTU in bait ,  refused 
ANTU ba its  while only 1 of 15 c o n t r o l  r a t s  
refused ANTU when offered it for the f irst time. 
F if ty  percent of previously sublethally  poisoned 
ra ts  which took ANTU survived while only 21 
percent of controls survived the consumption of 
ANTU. The resu lts  indicated marked bait  refusal 
and less  marked drug tolerance in previously sub­
lethally poisoned ra ts .

F ie ld  studies  with ra ts  that had survived ANTU 
poisoning demonstrated marked bait refusa l but 
there was no evidence of tolerance.

Compound 42 has given good re su l ts  against 
ra ts  under actual field conditions in a poultry

* A b s t r a c te d  from T e c h n ic a l  D e ve lo p m e n t  Summary o f  A c t i v i t i e s  No. 19, J u ly ,  A u g u s t ,  S e p tem b er ,  1949.
** R e c e n t l y  e s ta b l i s h e d  common name for the  exp er im en ta l  i n s e c t i c id e  form erly  know n a s  com pound 497 .

*** R e c e n t l y  e s ta b l i s h e d  common name for the exp er im en ta l  i n s e c t i c id e  form erly  know n  a s  com pound  118.
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abattoir, a ca t and dog hospital, a pastry bakery, 
three grocery s to res ,  and an airport hangar. 
Twenty-three rats  were killed in the abattoir by 
compound 42 after 1080 had been used for 63 
days, and 10 in the bakery after 1080 had been 
used for 42 days.

Three- to 4-month old chickens s u r v i v e d  14 
doses  of compound 42 over a period of 18 days 
and never showed symptoms. The food contained 
compound 42 at 5 and 10 times the rate now used 
in rat bait. Two chickens fed only on rat bait con­
ta in ing 10 times the proportion of compound of 
42 died in 13 and 26 days, r e s p e c t i v e l y ,  but 
s tarved chickens allowed to ea t this same bait 
for 1 day showed no symptoms. The pathology of 
compound 42 p o i s o n i n g  in chickens has been 
observed and described.

EQUIPMENT DEVELOPM ENT
“ P a c k a g e  U nit”  Aircraft  I n se c t ic id e  Spraying 

System . Formal approval has been received from 
Civil Aeronautics Administration to use the CO2 
package unit spraying system in the Piper Cub 
J-3 airplane. Changes which have been made on 
the unit s u b s e q u e n t  to the last  report include 
lengthening of the sight gage to 24 inches, and 
increasing to Vi inch diameter the s ize  of pipe 
connecting the two tanks at the bottom.

R e c ip ro c a l  Solution Agita tor.  A m e c h a n i c a l  
agitator, capable of holding up to sixteen 500- 
milliliter, pear-shaped separatory funnels, has 
been constructed for use by the Chemistry Sec­
tion to speed up milk sample ana lyses  for DDT 
content determinations

R at-R ear ing  Equipm ent.  A sanitary-type rat- 
rearing cage and rack have been d e s i g n e d  to 
eliminate filth pockets  and permit frequent dis­
posal of animal excreta. A watering device con­
nected to the premises water supply system elimi­
nates  the need for hand-filled water bottles. Also 
included is  an improved feed container. These  
improvements will eliminate 50 percent of the man- 
hours required in the w a t e r i n g  and cleaning 
ac t iv i t ies  in caring for 3,000 to 4,000 ra ts .

R atproofing  S tu d ies .  A miniature grain storage 
bin with inflated rubber s idew alls  has not suffered 
any damage from rat g n a w i n g  after 105 d ay s’
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exposure to ra ts ,  up to 100, housed in a ratproof 
room 20 feet square. A second bin of the same 
type, filled with dry corn on the cob, has been 
located on a ra t- in fes ted  farm for 87 days with 
no damage occurring.

INSECTICIDE STUDIES
in v e s t ig a t io n a l  Work on Adult M osquitoes.  De­

posits  of 50 and 100 milligrams per square foot 
of benzene hexachloride (BHC) (95 percent gamma 
isomer content) compared favorably with deposits  
of 50 and 100 milligrams of DDT per square foot 
up to 39 weeks after spray a p p l i c a t i o n  in 60- 
minute exposures of adult A. quadrimaculatus. 
Deposits  of 100 and 200 milligrams of dieldrin 
per square foot have c o n t i n u e d  to give kills 
superior to DDT with 30- and 60-minute expo­
sures up to 29 weeks after application.

In v e s t ig a t io n a l  Work on Adult F l i e s  (Musca 
dom estica). When poplar panels were held in the 
laboratory, deposits  of 200 milligrams DDT per 
square foot* -- from 5 percent emulsions contain­
ing 2 percent rosin -- after 30 weeks failed to 
show better residual effectiveness than similar 
DDT deposits  without rosin. DDT deposits  from 
2% percent emulsion containing 1 percent rosin 
showed s lightly  h i g h e r  effec tiveness  after 30 
weeks than equal deposits  without rosin.

Laboratory t e s t s  on protected plywood surfaces  
over a 26-week period showed that deposits  from 
methoxychlor rosin formulation with Triton X-100 
were superior to those containing Triton X-155 as  
the emulsifier. Rosin (2 percent) in t e c h n i c a l  
methoxychlor emulsions containing emulsifier did 
not extend the residual effectiveness of deposits  
and showed a slight masking action. One percent 
rosin in water-wettable methoxychlor appeared to 
prolong the residual effec tiveness  of the deposits .

Up to 6 weeks after spray application, deposits  
of 50 milligrams per square foot of BHC (95 per­
cent gamma isomer) have produced 100 percent 
m o r t a l i t y  at 15- and 30-minute e x p o s u r e s .  
Deposits of 12.5 and 25 milligrams per square 
foot lost e ffectiveness rapidly.

On the bas is  of 24-hour mortality data, deposits  
of 50 m i l l i g r a m s  per square foot or le s s  of 
dieldrin show inferior residual effec tiveness  in

* T h e  u su a l  rate o f  ap p l ica t io n  o f  i n s e c t i c i d e s  i s  200  m il l igram s per  square fo o t .  Th u s  the rate w i l l  n o t  be  
g iv e n  h erea fter  e x c e p t  w hen  i t  var ies  from th is  amount.
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comparison with 200 milligrams per square foot 
of DDT 11 to 14 weeks after spraying. There is 
evidence tha t 48-hour m o r t a l i t y  figures might 
show a higher mortality, particularly at l o w e r  
dosages .  Deposits  of 75 milligrams per square 
foot or more continued producing essen tia l ly  100 
percent mortality during the first 5 weeks, 100- 
milligram deposits  continuing 29 weeks.

An insec tic ida l  smoke bomb containing 20 per­
cent DDT and one w i t h  15 percent DDT and 5 
percent chlordan gave 100 percent kills  of f l ies  
in 2 hours. After 2 weeks, le ss  than 20 percent of 
f lies re leased  in treated rooms were k n o c k e d  
down in 4^hour exposures. G lass and plywood 
panels  were exposed in rooms to bomb d ischarges.  
No residue was detected chemically on the g lass  
pane ls ,  and less  than 5 percent of f l ies  exposed 
for 30 minutes to plywood panels were killed 1 
week after treatment.

Thirty-minute exposures of f l ies  (M. dom estica, 
Callitroga macellaria, and P haenicia  pa llescen s)  
showed that DDT deposits  containing rosin and 
Triton X-100 r e t a i n e d  effectiveness after 20 
weeks of outside weathering. Similar weathered 
deposits  with Triton X-155 failed after 15 weeks. 
D eposits  of DDT from homogenized 5 p e r c e n t  
DDT spray with 2 percent rosin , gave complete 
k il ls  of house flies and blow flies  after 44 weeks 
of weathering, but after 48 weeks, e ffectiveness 
dropped markedly. D eposits  of dieldrin from emul­
sions with and without rosin and c o n t a i n i n g  
either Triton X-100 or Triton X-155 gave s a t i s ­
factory re su lts  a t dosages of 50 milligrams per 
square foot for at leas t  8 weeks of weathering. 
On the b as is  of 24-hour k i l ls ,  deposits  of 25 and 
12.5 milligrams per square foot containing rosin 
were effective for 4 weeks. After 8 weeks, simi­
lar t e s t s  showed that considerable effectiveness 
had been lost .  Inclusion of rosin in dieldrin formu­
lations apparently extended residual effective­
ness .

T e s t s  of field stra ins  of house fl ies  collected 
at m o n t h l y  intervals (March-August) from six 
T exas  towns where treatment by the Pharr, Tex., 
Section has been discontinued, showed in August 
s ligh t to moderate tendencies toward reversion 
to normal susceptib il i ty . Comparison of Edinburg 
and Mission field stra ins  with s tra ins from these 
towns reared in the insectary since May, show

reversion in resis tance  in those s tra ins  from both 
towns, which were held in the insectary  without 
exposure to DDT. Two local re s is tan t  s tra in s ,  
the “ Savannah Wild”  strain c o l l e c t e d  from a 
group of farms where DDT was used occasionally , 
and the “ Savannah R e s is ta n t”  strain , collected 
from two commercial dairies where DDT was rou­
tinely applied, were held and reared free f r o m  
DDT. The “ Savannah Wild”  strain s h o w e d  a 
gradual loss  of res is tance  through eight genera­
tions; the “ Savannah R e s is ta n t”  stra in  showed 
marked loss of re s is tance  in the generation, 
and returned to normal susceptib il i ty  in the F g  
generation.

F l ie s  from F y  generation held in cages with 
various proportions of the colony cage treated 
with DDT , methoxychlor, or a combination showed 
knock-down susceptib il i ty  similar to those of the 
F g  generation. Reciprocal t e s t s  with F y  flies 
showed that flies exposed to DDT over several 
generations acquired knock-down res is tance  to 
methoxychlor as well as  DDT, but that f l ies  simi­
larly exposed to methoxychlor d e v e l o p  knock­
down res is tance  to DDT to a le s s  degree than 
to methoxychlor.

A second series  of te s ts  using 45 and 5 percent 
surface coverages with DDT depos its ,  45 percent 
coverage with methoxychlor, 45 percent coverage 
with 100 milligrams DDT-100 milligrams methoxy­
chlor per square foot, and a check colony with no 
treatment has been carried through the F g  genera­
tion to date . In addition, f l ies  of each  generation 
were exposed in standard exposure chambers to 
deposits  of the above insectic ide combinations. 
R esu lts  showed that res is tance  to insectic ide 
deposits  was built up faster in the second ser ies  
of t e s t s  except in c o l o n i e s  with c o m b i n e d  
deposits  of DDT and methoxychlor. R es is tance  
was produced more rapidly in colonies with 45 
percent of the interior treated with DDT than in 
those with only 5 percent treated.

F l i e s  were confined to treated vertica l sur­
faces in petri-dish exposure chambers until such 
time as 100 percent knock-down was obtained. 
E x p o s u r e  periods of 35 to 45 m i n u t e s  were 
required at 70° F . ,  40 to 60 minutes a t 80° F . ,  
and 60 to 75 minutes a t 90° F .

Adult h o u s e  flies were held in Peet-Grady 
chambers p r e v i o u s l y  treated with deposits  of

ourtesy of the David J. Sencer CDC Museum



50

chlordan and dieldrin for periods ranging from 15 
minutes to  4 hours. R esu l ts  of te s ts  with dieldrin 
showed tha t 50 percent or more m o r t a l i t y  was 
obtained within 24 hours after exposure of flies  
for 2-, 3-, and 4-hour periods over an interval of 
4, 5, and 6 weeks, r e s p e c t i v e l y ,  after spray 
application. T e s t s  with chlordan showed fas te r  
effec tiveness  during the first 2 weeks after spray 
a p p l i c a t i o n .  The general resu lts  with aging 
deposits  resembled those obtained with dieldrin. 
Limited t e s t s  with DDT showed very little  fumi­
gant activ ity  .

Callitroga macellaria  and Phaenicia  pa llescens  
were held in cages with samples of ground rat 
liver containing a known amount of 5 percent 
dieldrin solution in Wesson Oil added. Resu lts  
indicated  tha t 0.2 to 1.0 milligram or more of 
dieldrin in 2-gram samples of liver would produce 
c lose  to 100 percent mortality of both male and 
female P. pa llescens. F if ty  percent mortalities 
of C. m acellaria  and P. p a llescens  were obtained 
with dosages of 0.05 to 0.1 and 0.02 milligram, 
respectively .

I n v e s t ig a t io n a l  Work on Mosquito and House F ly  
Larv ic ides .  Of 12 synthetic  chemicals tes ted  for 
in sec tic ida l  properties in 5 percent solutions of 
cyclohexanone, one, l(p-chlorophenyl)-2,2,2-tri- 
chloroethanol* gave a 54 percent kill  of mosquito 
larvae (A . quadrimaculatus) after a 35-minute 
exposure, DDT producing 96 percent mortality. In 
18-hour exposures, two compounds, l(p-chloro- 
phenyl)-2,2,2-trichloroethyl-p-chlorobenzoate and 
l(p-chlorophenyl)-2,2,2-trichloroethyl-o - c h 1 o r o - 
benzoate , gave 70 and 75 percent mortalities, 
r e s p e c t i v e l y ,  DDT producing an 89 percent 
mortality.

T e s t s  with DDT, BHC, and toxaphene applied 
to house fly cultures a t  dosages of 125, 62.5, and 
25 milligrams per square foot showed that the 
suscep tib il i ty  of larvae to DDT varied with age 
and that DDT was ineffective a t th is  treatment 
level. BHC (95 percent gamma isomer) and toxa­
phene gave sa tisfactory  kills  of all  s tages  of 
larvae but were not effective against pupae.

Attempts were made to rear house fly larvae 
in new 5-gallon garbage cans, treated by pouring

5 milliliters of 5 percent dieldrin xylene solution 
in the bottom (300 milligrams per square foot). 
No pupae were recovered from any treated can up 
to 6 weeks after treatment, whether cans were 
held in sunlight or shade, covered or uncovered.

In v es t ig a t io n a l  Work on Mites. Several m iscel­
laneous organic compounds were synthesized, and 
te s ted  against several spec ies  of in sec ts ;  one of 
these compounds, namely, 1,4-naphthoquinone, 
w as  found to be quite active i n  k i l l i n g  t w o  
sp ec ie s  of mites, Echinolaelaps echidninus  and 
L iponyssus bacoti.

Investigational Work on F l e a s .  Culture methods 
were developed for rearing the oriental rat flea, 
X enopsylla  cheopis, and the cat flea, Cteno- 
cephalides fe lis .  Some 2,500 fleas  were fed on 
ra ts  held in small cages in 24-inch cubical cul­
ture boxes, over s terile  pine s h a v i n g s .  T h e  
shavings were laid on 16-mesh galvanized screen 
over sterile  sand and finely ground rat feces .  
After a 3-week period for egg laying under insec­
tary conditions and after removing ra ts  and wire 
screen containing shavings, pupae were collected. 
The fine sand remaining was sifted, and pupae 
and larvae were collected on suitable  sc reens.  
Larvae were returned to culture box to develop 
further and pupate. Usually, five sif t ings of sand 
were necessary  to obtain all pupae. Pupae were 
placed in g lass  containers so that daily collec­
tions of emerged f leas  of known age could be 
obtained for te s t  purposes.

A testing  technique, using 5 p e r c e n t  DDT 
dusts ,  was devised for DDT-resistance s tud ies  
on X. cheopis and C. fe l is .  Insec tic ida l dust 
deposits  were obtained by using a round-topped 
bell jar 15 inches high, 8% inches in diameter, 
as a dusting chamber. An a irb last  through a 
piece of copper tubing d ispersed a measured 
sample of dust from a te s t  t u b e  s u s p e n d e d  
inside the bell jar. Ten minutes were allowed 
for the dust to se t t le  on s ix  p o s t e r - b o a r d  
disks  48 millimeters in diameter on the floor of 
the dusting chamber. Uniform deposits  were 
obtained by th is  method. The f leas  were tes ted  
and held in a 3-liter culture flask. A metal disk 
was centered at the bottom. On th is  was placed

* A sh o r t  s e r i e s  o f  e s te r s  o f  l (p -ch lo ro p h en y l ) -2 ,2 ,2 - t r ich lo ro e th a n o l  w as prepared from s e l e c t e d  a c id s  by  
re a c t in g  the  seco n d a ry  a lcoho l  w i th  the  corresponding  a c id  ch lor ide .
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the dusted  disk. One end of the 12-inch g lass  
tube was placed on the treated disk. Approxi­
mately one hundred fleas  dropped into the tube 
were held on the treated disk for the desired 
exposure period, after which the tube was re­
moved, allowing fleas to l e a v e  t h e  t r e a t e d  
surface. The cardboard and metal disks were 
removed and the fleas were held for 24 hours, 
after which the mortality counts are made. T es ts  
with this method showed that females are slightly 
more susceptib le  than males, and that mortalities 
are not affected by a blood meal.

DISINSECTIZATION OF AIRCRAFT
Com parative  E f fe c t iv e n e s s  of V ar ious  Aerosol 

F o rm u la t ions .  Formulations containing 2 percent 
pyrethrum extract were compared with 5 percent 
pyrethrum extract formula S-37 to d e t e r m i n e  
whether cost could be reduced without sacrifice 
of effectiveness by reducing t h e  a m o u n t  o f  
pyrethrum. Formula S-43, which contained 1 per­
cent of Sovacide 544G, and more VanDyk 264, 
than did formula S-37, was shown to be e ssen­
t ia lly  as effective against house fl ies  as  formula 
S-27, though it contained 3 percent le s s  pyrethrum.

CONTROL METHODS AND EVALUATION
F ie ld  In v es t ig a t io n s  on House F ly  Control.  

House flies at dairies near Savannah, Ga., were 
found to be moderately to strongly re s is tan t  to 
DDT. In field te s ts  at these locations, s a t i s ­
factory control of flies was not obtained with 
residual applications at ra tes  of 200 milligrams 
per square foot of technical DDT, technical DDT 
with rosin added as an adhesive, t e c h n i c a l  
methoxychlor, methoxychlor-wettable powder, or 
a 50-50 combination of technical DDT and techni­
ca l methoxychlor. A 60-40 combination of DDT 
and chlordan, at the rate of 200 milligrams of 
combined toxicants  per square foot, gave s a t i s ­
factory control for 6 weeks. Technical chlordan 
emulsion at 100 milligrams per square foot gave 
fairly good resu lts  for 8 to 10 weeks; at 200 
milligrams per square foot, excellen t control was 
obtained for 10 weeks with observations con­
tinuing. Dieldrin, at 12.5 and 25 milligrams per 
square foot, gave excellent control for 11 weeks 
with observations continuing; at 5 milligrams

per square foot, the resu lts  were v a r i a b l e .  
Lindane* gave effective control for only 2 to 3 
weeks when applied at the rate of 25 milligrams 
per square foot; at 50 milligrams per square foot, 
effective control was obtained for 4 to 8 weeks.

Evaluations were continued on the residual 
effectiveness of outdoor surfaces which were 
treated with te s t  insec tic ides  in April 1949. 
R esu lts  were based  on the 24-hour mortality of 
a d u l t  f e m a l e  laboratory-reared house f l ie s  
exposed to the treated surfaces  in wall cages.  
Dieldrin, at 200 milligrams per square foot, con­
tinued to give b e s t  re su lts  22 weeks after trea t­
ment. At a dosage of 100 milligrams per square 
foot with rosin  added a s  an adhesive , th is  com­
pound gave good resu lts  through 21 weeks.

In small land-locked ponds, the application of 
residual larvicides gave effective control against 
mosquito larvae, both anophelines and cu lic ines ,  
for the following periods: DDT at 3 pounds per 
acre — 13 to 23 weeks; DDT w i t h  r o s i n  a t  3 
pounds of DDT per acre — 10 to 24 w eeks; tech­
n ica l BHC (10 percent gamma isomer) a t  1 pound 
per acre -- 3 to 8 weeks; dieldrin at 1 pound per 
acre -- 21 weeks; dieldrin at 0.5 pound per acre — 
5 to 7 weeks; dieldrin a t  0.25 pound per acre — 
8 to 11 weeks; and toxaphene at 1 pound per 
acre — 4 to 6 weeks. Observations on many of 
these  te s ts  are s t i l l  in progress.

In preflood treatments, effective control of 
anopheline and culicine larvae was obtained for 
the following periods after the ponds flooded: 
DDT at 1 pound per acre -- 3 to 4 weeks; DDT a t  
3 pounds per acre — 5 to 15 weeks; DDT with 
rosin, at the rate of 3 pounds of DDT per acre -­
9 to 14 weeks; dieldrin a t 3 pounds per acre — 15 
weeks; toxaphene at 3 pounds per acre — 4 to 5 
weeks; and DDD at 3 pounds per acre -- 14 to 15 
weeks. Observations are continuing on many of 
these te s ts  a lso .

All materials included in these t e s t s  were 
destructive to fish and other aquatic organisms, 
except the technical BHC at 1 pound per acre.

In a limited number of field te s ts  against soil 
infestations of cat f leas, 5 or 10 percent DDT 
dusts  gave effective kills  of the adult cat f leas  
existing  at the time of treatment, but were inef-

* L in d a n e  is  b e n ze n e  h exach lor ide  con ta in ing  at l e a s t  99 p e rc e n t  gamm a isom er.
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fec tive  against adults which emerged later in 
the treated areas. Repeat a p p l i c a t i o n s  were 
effective against these newly emerged adults .  
The  DDT was apparently ineffective against the 
immature s tages  of the fleas in the soil. A 5 
percen t chlordan dust gave indication of being 
effective in a single-treatment control of cat flea 
infesta tions out of doors.

PHARR, T E X .,  SECTION
Environm enta l  Sanita tion  S tud ies .  A sanitary 

land fill continues to give good fly control at 
Mission. A mechanical break-down for 2 weeks 
during peak fly breeding demonstrated the ease  
with which fly control is  lost and the rapidity 
with which i t  can be regained when using th is  
method of d isposal.  Reasonable control, though 
erra tic , was maintained at Edinburg using a modi­
fied sanitary  land fill supplemented by use of 
in sec tic ides .  Pharr continued to maintain exces­
s ive ly  high fly populations by indiscriminate 
dumping of w astes .

C hem ical  F ly  Control In v es t ig a t io n s .  Dieldrin 
was tes ted  as an outdoor residual fly spray at 
100 milligrams per square foot dosage in P en i ta s  
and E lsa .  A concentrate containing 12% percent 
dieldrin and 10 percent rosin as an adhesive was 
dilu ted  1 part to 4 parts of water and applied with 
hand sprayers as a 2Vt2  percent dieldrin-rosin 
mix. In both treated towns a marked reduction in 
the fly population was noted subsequent to trea t­
ment. Low fly population levels  have been main­
t a i n e d  in the two towns for 3 months and 2 
months, respectively .

House fly larviciding t e s t s  on vegetable w astes  
were continued, using 200, 100, 50, and 25 milli­
grams of dieldrin and aldrin, while additional 
t e s t s  were made with chlordan and BHC at 200 
and 100 milligram dosages. All sprays and dusts  
were applied at percentages that resulted  in a 
constan t of 40 cubic centimeters of spray material 
or 4 grams of dust being applied for each square 
foot of surface treated. Emulsions and water- 
wettable powder suspensions of dieldrin and 
aldrin produced good k ills  (90 percent or better) 
at 50 milligrams per square foot and above. Water- 
wettable  powder suspensions of dieldrin and 
aldrin produced good k ills  at 25 milligrams per 
square foot but the emulsifiable concentrate 
emulsions at 25 milligrams produced erratic k il ls .

Chlordan emulsifiable concentrate and dust gave 
good k ills  a t 100 and 200 milligrams per square 
foot. BHC as a 5 percent gamma isomer dust at 
200 milligrams gave good k il ls ,  but BHC as  10 
percent water-wettable powder suspensions failed 
to produce satisfactory  k i l ls  at 100 and 200 
milligrams per square foot.

'Tlaininij

James H. Crawford, Sanitary  Engineer (R), 
A ss is tan t  Chief of Training Services, who has 
completed his graduate studies  at Georgia Insti­
tute of Technology, Atlanta, is f illing the posi­
tion formerly held by R. J .  Hammerstrom.

F IELD  TRAINING
C inc inna t i ,  Ohio. A schedule was completed 

for an advanced training course to be held Novem­
ber 7-18 for State chemists primarily concerned 
with water pollution investigations. A tentative 
schedule was prepared for a 2-week advanced 
training course for industrial chemists and engi­
neers on water pollution control. T h is  course will 
be presented in cooperation with the Ohio River 
Valley Sanitation Commission.

Special training schedules were prepared for 
four foreign visitors  who were interested in water 
and sewage, stream sanitation, and t r a i n i n g  
ac tiv it ies .  In addition, there were s ix  v is ito rs  
from points in the United States who were inter­
ested  in training ac tiv i t ies .

Columbus, Ga. The sanitary  engineering course 
which began June 20 was completed September 
10. Certificates were issued  to 14 trainees who 
attended this course. A field training course for 
sanitar ians began at this s ta tion  September 19, 
with 19 tra inees enrolled.

A representative of the station aitended the 
annual meeting of the National Associa tion  of 
Sanitarians, which was held in California August 
13-20. He presented a talk on “ The Activ ities  of 
U. S. Public Health Service in Food H a n d l e r  
Training.”

Denver, Colo .  On July 20, the fac i l i t ie s  of the 
Rocky Mountain Training Center were used by the
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C(

State Health Department, City and C o u n t y  of 
Denver Health Department, and the Tri-County 
Health Department for a 1-day seminar on san ita ­
tion of poultry and rabbit establishments.

A 4-day milk seminar was held August 2-6 for 
Colorado Health Department personnel. Approxi­
mately 40 persons attended.

The 12-week fall course in environmental sani­
tation began on S e p t e m b e r  19. There are six 
tra inees  in th is  group.

T opeka ,  K ans .  A 3-month environmental san i­
tation course for san itar ians began August 22. 
Ten men are enrolled for the course. Eight addi­
tional tra inees will attend that portion of the 
course concerned with milk sanitation.

Forty-one persons attended the milk and food 
san ita tion  short course c o n d u c t e d  a t  Sylvan 
Lake, S. Dak., July 18-22.

A food establishm ent short course was held at 
Chicago, 111., during the period September 19-29, 
with 105 persons in a ttendance. This group in­
cluded personnel from health departments, the 
U. S. Public Health Service, the U. S. Naval Hos­
p ita l ,  and private companies from the States of 
Illinois, Indiana, and Minnesota.

The Topeka F ie ld  T r a i n i n g  C e n t e r  was 
requested to participate in an “ In-Service Train­
ing Program”  to be held in Chicago, November 
1, 2, and 3, 1949. This school is to be held for 
railroad dining car s u p e r i n t e n d e n t s  and 
inspectors.

Arrangements were made for a program in milk 
san ita tion  to be conducted at Madison, Wis., 
April 10-15, 1950. This  course will be sponsored 
by the Wisconsin State Milk and Food Sanitarians 
A ssociation . The Topeka F ie ld  Training Center 
will furnish demonstration equipment for water 
supp lies ,  dairy farms, and short-time high- 
temperature pasteurization; projection equipment, 
reference literature, and educational v isual aids.

Troy , N. Y. The Staff of this center conducted 
an 8-week field training course during July and 
August for graduate sanitarians at the University 
of M assachusetts , Amherst, Mass. Ten persons 
completed the course. The fifth 12-week field 
training course for sanitary inspectors a t Troy, 
N. Y., began September 19 with eight persons 
enrolled.

Preliminary arrangements have been made to

conduct a course for swimming pool operators.
During the period September 19-21, a represen t­

ative of th is  center attended the annual confer­
ence of the New York State milk sanitarians at 
Syracuse, N. Y.,' a t  which time he addressed the 
group. He d iscussed  future sanitation training 
ac tiv it ies  in New York State.

HEADQUARTERS TRAINING
In sec t  and R o d e a t  Control.  Two 2-week train­

ing programs in insec t  and rodent control espe ­
c ially  designed for foreign public health workers 
were conducted during the quarter. The first week 
of each course was concerned with insec t  con­
trol, with about 2 days devoted to f l ies ,  2 days 
to mosquitoes, and 1 day to other insec ts  of pub­
lic health importance. The la s t  week of each of 
these  2-week courses was concerned with rat­
borne d isease  prevention and control. The course 
conducted July 11-22 was attended by 10 foreign 
public health tra inees , while the one conducted 
July  25-29 was attended by s ix  foreign public 
health tra inees.

On August 15-19, a 2-week in sec t  and rodent 
control course, espec ia lly  designed for sanitary  
engineers from the Columbus F ie ld  Training Sta­
tion, was conducted. This course was quite simi­
lar to the 2-week courses mentioned above except 
that there was more emphasis on control methods 
applicable to s itua tions  within the continental 
United States. This  course was attended by 18 
tra inees from the Columbus F ie ld  Training Station 
as  a part of their 3 months’ comprehensive field 
training course in sanitary  engineering.

The ninth field training program in rat-borne 
d isease  prevention and control was begun Septem­
ber 19 and will be completed October 14. Twenty- 
two men are enrolled for the course.

A Training Services representative a s s i s te d  
personnel of the California Department of Public 
Health in conducting three 1-week fly control 
courses in July. The first of these  courses was 
attended by 18 members of the Bureau of Vector 
Control, California State Health Department; the 
second was attended by 18 members of local 
health  departments in northern California; and 
the third was attended by 20 persons from local 
health departments in southern California.

Training Services personnel a s s i s te d  the 
Texas State Health Department in conducting a
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4-day field training program in fly control dur­
ing September 26-29. This course was attended 
by 27 tra inees ,  including san itarians , State 
health  department personnel, and Texas CDC 
represen ta tives .

A 3-day field training program in insec t and 
rodent control was presented for public health 
personnel in the State of Kentucky on August 
9-11. Th is  course was attended by a total of 46 
people, most of whom were employees of the Ken­
tucky State Health Department or of local health 
departments in the State. F ive  of those in a ttend­
ance were from the Indiana State Board of Health.

R epresen ta t ives  from Training Services partic­
ipated  in a 2-week rat control c lass  held in Kan­
s a s  City, September 12-23, which was sponsored 
by the Office of Midwestern CDC Activ ities .

Training Public Health P ersonnel from Foreign  
C ountries. Special observation and training 
courses were arranged for 37 public health v is i­
to rs  from 18 foreign countries during the quarter. 
The v is ito rs  came from Brazil, China, Denmark, 
England, F inland, F rance , Guatemala, India, 
Iran, Italy, L iberia , Peru, Philippines, Poland, 
Thailand, Turkey, Uruguay, and Yugoslavia.

H ousing Sanitation. A 5-week c o u r s e  in 
“ Appraisal Method for Measuring the Quality of 
Housing”  was conducted during the period July 
18-August 19.

T raining Services personnel participated in a 
1-day housing symposium under the ausp ices  of 
the Syracuse Regional Health Department of the 
New York State Health Department. Partic ipation 
was provided in a 1-day housing symposium on 
housing hygiene in Austin, Tex. The housing 
s e s s io n  was d e s i g n e d  to acquaint the State 
regional engineers and se lec ted  city health offi­
cers with recent legis la tion  and with the la te s t  
thinking on housing hygiene.

On August 25, a Training Services representa­
tive v is i ted  the Texas State Health Department, 
A ustin , T ex .,  to arrange for a s s is tan ce  in field 
training for in sec t  and fly control and housing 
sanita tion .

O rientation. On September 27, an orientation 
program was arranged for a group of eight mem­
bers of the Syphilis Study Commission of the 
World Health Organization. This program included 
a tour of the Communicable D isease  Center.

Approximately 25 new employees attended two 
orientation courses, each continuing for 2 days.

OTHER HEADQUARTERS ACTIVITIES
C onferen ces. The Chief of Training Services 

partic ipated in the sanitation seminar a t Blue 
Ridge, N. C ., during the week of August 24. 
Approximately 300 san itarians from the s ix  States 
in Public Health Service Region II assem bled for 
panels  and d iscussions during the week. Envi­
ronmental sanitation techniques were the key­
note, and consideration of field training of san i­
tation workers was highlighted by a panel d irect­
ed by the Region II Medical Director of the U. S. 
Public  Health Service, and the State Health Com­
missioner of each of the States. An opportunity 
was given the Chief of Training Services to par­
ticipate in this d iscussion.

An agreement was negotiated during the quarter 
through the New York State Health Department 
between the Syracuse City Health Department and 
Training Services for the establishment of a 
regional housing training center. Mr. Emil Tiboni, 
formerly s ta tioned at Atlanta, was transferred to 
Syracuse, N. Y., during August. His office is 
s i tua ted  in the City Hall, w h e r e  he has  been 
placed in charge of the operating program in the 
city so that it  can be utilized in giving training 
in housing evaluation techniques. It is planned 
to offer training a t  the Syracuse Housing Center 
to in terested  persons from health departments 
and housing authorities coming from the entire 
northeastern section of the United S ta tes .

Training M aterials. In August, copies in quan­
ti ty  of the new publication entitled “ Rat-Borne 
D isease  Prevention and Control became avail­
able for distribution. The general goal of the d is ­
tribution is to get copies of the manual into the 
hands of a ll  Federa l,  State, and local public 
health  workers who are engaged in rat control 
work. Accordingly, each Public Health Service 
Regional Office was requested to correspond with 
the States in their regions advising them of the 
availability  of the manual and requesting the 
submission of l is t s  of public health people in 
their State involved in rat control programs. By 
the end of the quarter, copies of the manual had 
been distributed to all Federa l public health per­
sonnel engaged in rat control work, to every State 
health officer, and to State and local public
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pleted  during the summer months, and the film 
soon will be ready for re lease .

Studies were completed on the use of various 
diluents  for rabies virus. It was found that tryp- 
tose p h o s p h a t e  broth can be used in place of 
serum-saline. Further studies  are being pursued 
on this problem to determine what diluent can be 
used  most advantageously.

In studies  on the complement fixation te s t  of 
canine rab ies ,  it  was d e m o n s t r a t e d  that dog 
serum is  not always anticomplementary; in fact, 
a  subs tan tia l  amount of complement was found in 
most sera . For successfu l  use, it  is necessary  
to inactivate  the complement that is  present. 
Further s tud ies  are being pursued on the comple­
ment fixation te s t  in rabies. A dosage study on 
rab ies  vaccine was begun to d e t e r m i n e  the 
amount of vaccine to use for maximum protection. 
Attempts were made to purify rabies virus, which 
attempts were not su ccessfu l .  The virus was 
e ither destroyed or it  d isappeared in the physi­
ca l  and c h e m i c a l  methods employed. Further 
t e s t s  are being made to determine at what point 
the virus is destroyed. In te s ts  on the ultraviolet 
i r r a d i a t i o n ,  it  was found that virus and brain 
t i s s u e s  were not affected until after 25 to 30 
seconds of the irradiation. There are many p r o b ­
lems to solve in c o n n e c t i o n  with ultraviolet- 
treated  canine vaccine.

In the field operations for rabies control, Dr. 
George L. Humphrey was assigned  to the Cali­
fornia Department of Health to a s s i s t  in organ­
izing rabies control ac t iv i t ie s ,  e s p e c i a l l y  i n 
Southern California. During August and September 
of the first quarter, all  h is efforts were directed 
toward determining the s ize  of the problem and 
the number of animal spec ies  and human cases  
reported in the enzootic area.

In T exas ,  rabies programs were put into effect 
in El P aso  and c it ies  of the upper and lower Rio 
Grande Valley. The death of a 3-year-old girl 
from rabies during June stimulated public inter­
e s t  in the control and eradication of the d isease  
in El P aso . By the end of July  more than 10,000 
dogs had been vaccinated  in E l P aso . With con­
tinued efforts they plan to double that number by 
the end of the year. In Austin 8,000 dogs were 
vaccinated without any para lysis .  In addition, 
51 dogs received postrabies vaccination success--

fully. These animals must be res tr ic ted  for 6 
months. There have been no ca se s  of rabies in 
the p a s t  45 days. The sanitarians throughout the 
State have given excellen t cooperation in pro­
moting rabies control. Their work has been out­
s tanding in the su c c e ss  of rab ies  control in small 
communities. Additional rabies programs h a v e  
been carried on a t  Fort Worth, Da lias ,  and San 
Antonio, and it  is believed that with the control 
of rabies in these centers of population the prob­
lem in Texas will diminish except for rabies in 
foxes of e a s t  Texas.

In Indiana, most of the efforts of the veterinary 
program were devoted to developing rabies and 
stray-dog control in the endemic area. Dr. John 
Scruggs was appointed to the Governor’s Com­
mittee to make leg is la tive  recommendations for 
the control of animal d is e a se s  which are impor­
tant to public health and agriculture.

In Florida, the incidence of rabies has dropped 
dramatically in the p as t  quarter, compared to 
1948. If the present trend continues in Florida, 
rabies will soon be eradicated  except f o r  t h e  
wild animal problems in the northern part of the 
State.

In Colorado, only one case was reported in 
1949 (in the spring). Many c o m m u n i t i e  s  have 
taken s teps  to make rab ies  vaccination a pre­
requisite  to licensure of dogs.

In Iowa, plans were made to inaugurate rabies 
control programs in Polk  County and Des Moines. 
A veterinary public health program has been in­
augurated in the State under the direction of Dr. 
Stanley L. Hendricks, of the Iowa Department of 
Public Health. Dr. Hendricks will be in attend­
ance at the University of Minnesota School of 
Public Health this year.

The incidence of rab ies  for the first quarter 
throughout the United S tates was lower than in
1948. This is a continuation of a trend tha t has 
been in effect for the pas t  3 years, except in 
certain areas  where the d isease  has flared up. 
The most serious rabies problem remaining is 
the control of the d isease  in wild animals. This 
requires the serv ices  of trained hunters and is 
expensive.
Q F E V E R

The experiments on the t r a n s m i s s i o n  of 
C oxiella  burneti have not revealed any evidence
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as  to what may be the natural m,ode of infection 
of Q fever. Dr. Stoenner has  exposed the tea ts  of 
cows for a period of 60 days without being able 
to produce any infection. In addition, experiments 
were tried in infecting lactating  cows by the 
insti l la tion  of infectious yolk-sac material into 
conjunctival sac .  An equal quantity of s terile  
normal yolk-sac suspension was injected intra- 
dermally in the left caudal fold to control poss i­
ble nonspecific protein reaction. Calves were 
found to be susceptib le  through intradermal in­
oculation, although the resu lts  were not con­
s is ten t .  The calves had a febrile reaction of 3 
d ay s’ duration. In some cases  this was confused 
by the presence of complement-fixing antibodies 
in addition to the organisms being demonstrated 
in guinea pigs.

RADIOBIOLOGY D EFEN SE
Drs. Stoenner and Fagan  both attended the 

radiobiology defense course given by the Navy 
a t  Treasure Island, Calif. The course covered
(1) an introduction to nuclear physics and topics 
re la ted  to atomic bomb development and produc­
tion, (2) an introduction to r a d  i o a c t i v i t y and 
radioactive iso topes, (their p r o d u c t i o n  and 
decay); (3) the characteris tics  and use of the 
a tom bomb; (4) organized defense against  the 
atom bomb; (5) biological effects of radiation;
(6) principles of monitoring; (7) construction and 
application of monitoring instruments; and (8) 
r e l a t e d  topics. Drs. Stoenner and Fagan both 
thought the greatest  value of the course was in 
giving accurate information in order to dispel 
hysteria and curtail the imaginative s tories about 
the long-range effect of atomic energy.

MEAT INSPECTION
Dr. Martin Baum has developed a model meat- 

inspection program for a State health department 
in which the authority is centered in the State 
Health Department. Under the regulations, no 
individual p lants  are approved by the State, but, 
following satisfac tory  compliance, the e n t i r e  
local meat-inspection unit is approved. At the 
present time, such participation is of a voluntary 
nature. As an tic ipated , such a program stimulated 
interjurisdiction c o m p e t i t i o n  in o b t a i n i n g  
approval, since meat from one approved agency 
was acceptable  to another without additional in­

spection. The approval of agenc ies ,  rather than 
of individual es tablishm ents , encourages the 
better plants to bring the nonconforming plants 
into compliance. The substandard operations 
deprive the good ones of approval, with the sub­
sequent benefits of free movement of their pro­
ducts.

U n d e r  the plan, no local s e r v i c e  will be 
approved unless  a l icensed  veterinarian is em­
ployed by the s e r v i c e  on a full- or part-time 
b as is ,  contingent upon the volume of slaughter. 
Ante-mortem and post-mortem examination of all 
animals processed  under the supervision of the 
service is required before approval, a n d  a l l  
pathology must be recorded and made available 
to the State department of public health. Sanita­
tion alone is not adequate to certify for meat 
inspection approval.

C R EEPING  ERU PTIO N , SALMONELLOSIS
In Florida, s tud ies  in veterinary public health 

have continued to give most of their attention 
to creeping eruption and salm onellosis . About 
50 percent of all the dogs and ca ts  examined 
were found to be infected with either A n cylos-  
toma caninum  or A, bvciziliense. The d isease  has 
a high incidence in nearly all parts of the State. 
In the Salmonella s tud ies ,  it has been found that 
many kennels and other p laces  where animals 
are kept have infection ra tes  ranging from 8.8 to
59.0 percent. One hundred eight iso lations were 
made from 620 samples collected. Sixteen differ­
ent types were identified, while a number of 
others had not been definitely identified to this 
date. Experiments are being inaugurated to deter­
mine the effect of various therapeutic agents  on 
canine salmonellosis . The Brucella ring te s t  is 
being used by the Florida State Board of Health 
in making routine milk surveys. It has aroused 
considerable in te res t  in brucellosis  eradication.

POULTRY INSPECTION
In Texas, the veterinary public health program 

has been concerned not only with rab ies  ac tiv i­
t ie s ,  but a lso  with the development of poultry 
inspection. One of the larger producers of poultry 
believes that this is the s a fe s t  and most s a t i s ­
factory way to insure its quality and flavor. In an 
interview with him, it was pointed out that in 
New York-dressed poultry the v iscera  are re­
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tained in the bird, resulting  in absorption of the 
fecal odors from the in tes tina l content into the 
f lesh . New York-dressed birds are shipped in 
iced  barrels to market. As the ice melts, the 
weight of the birds on top squeezes the fecal 
content of the birds on the bottom of the barrel 
into the melting ice .  The resu ltan t mixture then 
contaminates the birds leaving a distinctly  unde­
sirable  flavor which is referred to a s  “ barn yard 
flavor.”  The producer believed that this unsani­
tary procedure soon would d i s a p p e a r  in the 
United S tates because of d e m a n d  for drawn, 
quick-frozen poultry. It is  be lieved by the poultry 
industry tha t if the public can be educated to the 
use of ready-to-eat eviscera ted  birds the unsani­
tary p lants and unsanitary practices  which exis t  
in the United States could be improved.

HISTOPLASMOSIS
In the investigation of h istoplasm osis of ani­

m als, it  has been found that the cervical skin 
te s t  in cattle  is  the most desirable . On one farm 
in southern Kansas, reactors continued to per­
s i s t  in cattle  over a period of 2 years. No other

evidence of d isease  has been identified in any 
an im als  from this farm. Studies in dogs are being 
continued in the eastern Kansas and western 
Missouri a reas. Two papers on histoplasmosis in 
dogs are now in preparation.

ENCEPHALOM YELITIS
During the first q u a r t e r  Veterinary Public 

Health Services a s s is te d  Laboratory Services in 
investigating outbreaks of equine encephalomy­
e l i t is  in Colorado, Louisiana, and Arkansas. The 
outbreaks in Louisiana and Arkansas were both 
thought to be caused by Eastern  equine enceph­
alomyelitis virus. It is recommended that a ll  ani­
mals be immunized in these areas annually in 
order to prevent the enlargement of any reser­
voirs of the d isease .

The Washington State Department of Health 
inaugurated a veterinary public health program in 
S e p t e m b e r  1949. Dr. Monroe Holmes, Senior 
A ss is tan t  Veterinarian, was ass igned  to a s s i s t  
in the program development. A study of animal 
d isea se s  in the Columbia River Basin has begun, 
with all interested  State agencies cooperating.

R E C E N T  CDC MALARIA PUBLICATIONS

A lis t  o f  recent publications by CDC personnel relating  
to  the sub jec t o f  malaria w ill be published in the February 
CDC B ulletin .
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